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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a wide viewing 
field angle of an image display device, particularly to 
prevent gradation inversion in the downward direction of 
the panel of a liquid crystal display device and reflection 
of external light, and to obtain an image without an out- 
of-focus state even in a high-definition liquid crystal 
display device. 

SOLUTION: In the light diffusing film having a cL ) ^JST^\ o i/JtfX? — *° 

transparent base material and a light diffusing layer, the 
light diffusing layer is controlled in such a manner that 
the intensity of scattered light at 30° is 0.01 to 0.2% of 
the intensity of light at 0° exit angle in the profile of 
scattered light by a goniophotometer. 
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Jk 2 -x h+Vil&X^Jk 2-xh*^7"Uf^-> 
ixfju, 2— > h*ixx£y-;k 2-7 , a^+~>x 
2 -^"h+^x^y-;k l, 2-^T-feh 

Jk T-fehBitrf^k n^VT^zvfim^^^mm* 

(mA/4) X0. 7<n,d 1 < 
5*». mitJEiD^m. (-MiCI) n.B&JSJr 

(nm) *U&I&im<DM-C8>t). 4 

5 0-6 5 0 (nm) ©®H©filT?*S,> ±fiS& 

s < i ) ±eas*©iBHtc*»i»TrKst 

( I ) *»fcTm (iE©«». iI3?lT*&) 

[0038] fimofintwitcB. RMHtttSfcix 
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[0 03 3] jgBJSI*:? -OWA ($f g L < B h U T-fe^ 

x£./-;k 1 --furts— >k 2 -?'&>-< s-)\>. 1 
-zfjts — ;k 2-:/i?> > -;k tert-W^- 
->k i--^>^y-;u. 2 -y^;u- 2 -^y-.ik 
'✓ina-^-y-^-jk im^v^^. yf\»i>-f v:/?- 

J^h>, 2-:*i7£>'>> 2-^>£>'>> 2—^+ 

-y^>, 2---.7*^y>. 3 3-^y"£ 

[0 034] 99§Stt7 -Y ^ A SWWOIM 

(a) t -f ji/a*^« Lttcmmom 

(B) OSflUa (A/B) B. 5/95-50/50 
*s»*l/<. iW*K«10/90-40/60? 
*0> S6KS?* 0< 1 5/8 5-3 0/7 0"C*S. 
[0 03 5] ±12© J: -5 ttStBttlMIKf tSttMIIEfdtM 

[0 03 6] S^-JBIWftO^KB, 

a«^®flnMS^e.ftffi3n.S5 0~1 OOOKeV, 
Sf*lx<Bl 0 0~3 0 0KeVOx^-?:WT5 

[0 03 7] [{gffljT^JllffifflSf^llB. MS4E5±^ 
B. ±i4©-4*»»)*f*L<«l. 35 — 1. 45-C& 

•s. <BS*T^B©ra»f^B. Tia^s; < i ) zm-rct 

(mA/4) x l . 3 ( I ) 

J1-Hil/TfflC>T*>»«14Kffinri»-5. JMRftttSA: 
L/-CB1. 3 5£Lbl. 4 5&.Tim&ls^, WitLtc 

v mmmommmmut, »*b<Bo. 03- 

0. 1 5. 7j<K*t^S^MftB*f*L<B9 0-1 2 0 
Srt?*£„ C©«fc^!S5SMtt^7 -ySHb^JiLTB. 

^•^^^Jl/sJ-D- 1. 1, 2. 2-f F?^) h 
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[ 0 0 3 9 ] y^ty^-McWWi t/t«. 
Wjt«7^*a*U7 ■< >3S (WUi^-rt/^ax^u 

-s+tf^ji^ax^u:-'. ^-v-v j\,*uyv\z\s 

, ( ^ # ) r ^ 'J tcte7t.±y v 
mitT)v*)\,*xy')i>mmtm w^- h 6 f 

M (^Wt^b^S?) «>M-2 0 2 0 (2V*>i3) 10 
[0 0 40] ^littatt^CDfc&CD^v-.fcOTl*^ 
fife. *W+'>^I«bFti + ->;H 1 7 5^1, XJl/ 

-K t KD+^T^+JU T*!l U-K TV 

mtiSi«ii*^A-r#-5C<!:*i#gi¥l 0-253 88f 
<2>$a*jJ:0*!|ti§¥ 1 0- 1 47 7 3 9#&»fcJ: 

[0041] &tc> i&mmmmicte. ±mz^? vm*s 

■30 . 7{";;Hi^f;H (7i";^^K 7^ 30 
fr^drisfr) . y £^ y;ws?x;*7\>MS (y£i?y;i^ 
^u>^>; ^-A/SP^^d? y u- M£) . x^u>gf3S 
-^^l^^U^^O . ex;l/x— (^fAt- 

(N - t e r t -y~?)l>T i> VfrT 5 K. N-->^P-^ 
+ i/)l-7^0;l'7i K30 . ^^^UJUTS Fffl. 7^ 40 

y h y *B9M*«*4*tf s ti^rti. 
[0 042] fiyaflr^JlKm**^-? ^ftJBgKi*. m 
m&ZtfttZtc&lC. L<1*0. lu 

mVLT. b< »0. 00 1-0. 05ym©S 

^ ^ill©I5f$4Wcu< iW«tt*5^b-rS„ 

-e-ct?. yf^fliwsiff^i s i vmimmwi.tiL* 
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[0 04 3] J5I#;$±7-OUA«, h ■;TH2 9 L ;H2Jl'a 
-X (TAC) &€>mt^<UX^U>7-U7$U- h 

(pet) (D^-rnA^*fu-c^s^;s-c?S'ML//cSii 

0 0 p c (fa^-a» /cm'~+ 
20 0pc (t^^-p^J/cm'TftSCiASffS 
bC>. <t0}fSI/<»-100pc/cm~+100p 
c/cm'tftO, 36tc5f*U< «- 5 0 p c/cm' 
~+ 5 0 p c/cm'-C**), SfcJftKBOpc/ 

&*> l o- 1, i'-a>-cab-2.. 36k:#£o< W. 
i o%RHxmiE.Ltcmm.mM&mi)i- 1 o o P c/c 

m'^+lOOpc/cm'-CJif), 36(CjfSK(i- 

50pc/cm'-+50pc/cni ! tfe0, 

KttOpc/cm't*^ 

[0 044] SittiHjat^CDiiJ^^^TCDaD "C* 

<-&ita^®7 ■<>\>2**m$^xm& j> )-^?')\'K.±.frh 

Sfl^fflSt £x u * h - Z—W-otsiifi^x^ 
FKTAC*4WiPET^ft5. if!'J5E§P#£Bfcm 

ci^Oilbv l laisoiiJglBfisiiaroiyjillB^cD^ 

[0045] w^y -/•;i'A-^sij^-y->^cDas«:<fc ? 
r 7* 5 x (csnt-r «^ «t v a 1- x ic&m-r zm-&& * 

•5.. *%IB©l%a£ttSSfl»±7 A ;ua«c ©*6*tfflfe/h 

[0046] mm sty a ^amsso'^ia 1 

0 % R H r©SBIW^1t©iS&>ttffi#/J\;* IXD-CESBtt 

[0 04 7] SWE§±7 -T^ACDftSffiJafiiti. 1 x 1 
0"Q/UVXt. Sf*L< 1*1 x l O^Q/OUirifc 

*®JgtAffl (SR) **J6S„ 49HBrtt. *Mt5 
etffi*/h3<^-SCi. ^^.1*1 x 1 0 10 Q/nJilT«: 

-rzctxmmm (^s«»i»ihtt) *M<-r*^<!: 
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3 < r *!2*3&ia < . rnwmm* uio" q/d« 

±£*£C <t*^#il®*ma a a{i*^ftl->. 

[O 0 4 8 ] JSMfcik:? -f Jl>Att. 5SAJftK:*5WSgl 
ffi£*W© 450nmW65 0n m $-e©i&g£«s)<r 
©¥^ffl*S2. 5XJ£TFr*»J. 1. 2K£(Ttfff£l< 
<> «fcDJ?SO<«l. l%JWTt?&S„ 5SA 
*Hc*5W-5S#®W3?©4 5 Onm*66 5 Onm$t 
©aSSiltg-e©^^ 2 . 5 %JWT-C* 5 C £ t>m * 
b<> £K>0$iL< «2. 3%«Tt*S. 10 

[0049] ±125 gAftHt*sWS»ffiK£N£> fc^tf 
5SAS=f{c?tiTiJi^-rs. 5ffiAt*K:fcWSI£ffiS« 

smxmtih?c%<Dmmzm< ft*, u^x, mwizm 

<bt,^-6. 20 
[00 5 0] 5SAW«lfcW€.S^-S*f^itt. 
? > ^©SaBOn* + 5 fefrh AS* O tcftlCtt-? Z±X 

^pJ#B-C*-5. «e-»r. ±IB©M*©jSS«<D4 5 0 
nm#>e>650nm£ X ©$g£Ii$-C©¥*>lfiI ; &-£*'i^ t 
ft2. 5%WT (MffiSSf*) . 2. 5%JWT (9#J5 

mm) t-rsciec.to^ RStttttswwjttttian^K 

«£3#£C£*«5J#6(Cft& 0 30 
[005 1 ] JSW^lh^-Y^ACDSSAWtcteW^M 
&SW© 450nmW650nmS T©?£gSI*£T© 
¥*3<B#2. 5%£«it-5><fc. #Jft©^ 0 SA^SiK: ft 
•3. ^^©^ffi^^AKSjSfflL/ct^msgtt** 

ffl#J5*f$©4 5 0nm*66 5 0 n m£ X<Di&mm, 
T©^(it35i2. 5%*®^.-5>i> «m^ii:©=» > h 7 

^nmaiffiT-r*. 40 

[005 2] J5MS±7 -OWAfct, C I E«*»*aSD 6 
5©5SA»7fetC*freiEJS«*©felft»i. C I E 1 9 
7 6L*a*b*fe£R8©L*> a*, b *firc^g{t 

u/ciirK:. *n-enL*^io v 0^a*^2. -5 
£ b * £ 2 ©®Bi*3K:A£<fc ^ (c&n-gjrrc** C t ifi 
»* U>„ Cti*?S/c-riEJKW^©feift«-*- 
ftfe*r*-2). C I Ee8g*iSD6 5©5KAS*fcK:>tf 
T£.EJ58Dfc©fel?*tt, 5KAW«:*JW4?fiS3 8 0 n 
m*67 8 0 n m©Wte(«iiSW$©»llffli 
#i!SD 6 5 o&iftfitcfet} S###flJ©«*#*fcH urff so 
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h*itcft%m$*^f f-Jl>#>£, CIE1976L*a 

*b*fe^ra©L*fii. a*fii> b *ffi*-en-eti©tu 

tc>£KSift©*if£;*£fe#5IK> o*iil-cttjS!(cli 
e^<&WI:l<^. b*ffl*i-5*V®"C 
ttWUfcWBK. 2 J:0A*^£Slfe*5^< ftOW*L/< 
ftt>„ 

[0053] C ©.£ 5 ft ~ ^ - h ^ftfe?*©^** 
Wt, fiofiJSW^^WrsSW^Jh^'f'^Att. {£/! 
*T*S©JSJr* <!; EfiB&I©^ -Y > #3S1vt©/i#r35©^ 5 

>**&iHb-r&c£-ci#6nSo -«5«:3a«±©^ 

BS«*©¥*&tt* o . 3%&.T£xmMxi*> u->x 
L*mb3ycFic$x{&mxzz&, a*fii*5ioj^ 

±. b*fil*i- 1 0 *$§©«£ ft 9 . KS=f #©&!### 
^C^l > & © £ ft o r <->fc#. *#6^©E6K14SW*± 
7 -f ;UA-c«C ©S843fe©fei»©*-CAiPIic^#3 tit 

[0054] immm mmmvmttt vxu. m 

(TAC) V4)\>2>. (/UJf^l. 48) , # 
•Jx5=-U>^-U7d» U- h (PET) 7 -f AA, 5^742 

A, m)3.7,7-)\>vA)\'J>.. # , )-*>-#Z—-Y? A)i> 

a, <y TrJ";;i--=-h y;P7^^A^*J^ffl-r* 

X. M^«iiS2 5 «m~l 00 0/jmiSit 

<DMm? A rt-A t it- «3(cffic^nt:i>-S-l2Ji/a-^ 
h7-ObA£tefflTr-5***i!?2L(,>. *»SL7 
-f^AOSBJSW^-r^Ai^-Ctt. ®BJtt* s S<. ^ 
ffi^jtftHz^a-XTHzf 1 — h ;UA*i$f* 

[0055] xmixtemwrnw? a *j»ic. m<tm* 

59. 075S6 1. 5%t*5-fe;l'0-X.T^-h4 

^{iHS^fcO ©tS^itPSSrS&lrf €,„ St^eu. . A 
STM:D-8 17-91 (-fe^a-XT-fef-- h?f© 
i^ffi) 4c*$WST-fe^^Hba[©SiI^*iJ:0'ttS[(cSe 
^. -fe;ua-*x*7^©fifiK¥14jS^K (DP) «, 
2 5 0«±?*Ki!!«il<, 2 9 0£<±r$ ( 5C 

-CCfcSMw/Mn (MwlJIIW^-i, Mn«8i 
^^•«) ©^S^TUA^^Ci^W^ JM* 
WftMw/MnOffliLTlJ, 1. 0 75S1. 7T*5 



C9) 

15 

CiWSK. 1. 3 75M1. 6 5-C*-SCi*S36 
tC*?$L<. 1. 4 75S1. 6T-*£C£#sS<>$7gb 

[0 05 6]— flS&C. -fe;l/P-X7->U-KD2, 3, 

6 <D7}<mmt-£#<D&tm.<D 1 /3 -^K^ss^ies 

ft^fctf Tttft < . 6 {&*i£«©S?fcS#>h3 < 

»©iE&fi#, 2, s&tcJrb^r^ia^rtWglA^ 
^#©g&K&C» 0 X 6 &©*!£*# 3 2 %&±TSs&> 
g-Tg&34vCI,>ac,i;#S?$L,<, MCC«3 3%« 10 

o-^Ti'U- hoefitr^scDS^a^o. 8 8jy 

a-^T^U- hil/t, ^¥1 1 -5 8 5 l-SfKiE 

i£©roo43j~roo44j rusfe^j t^tfj 

1]> r0048j - T0049J [^R0H2], r 0 20 

0 5 1 J - r 0 0 5 2 J [£JiSP93 ] ©#&rff 6ftfc: 
-fe.rt/P-XT-tZT— I- £ffl<,>& 

[0 05 7 ] y;K> h* + x hi£4c«fc»3-fe^n-^T 
Sfi?L/t?§?£ ( F-sO *flil»r 7 -f 

*t£«*. nsxisraKfts 3Mi 2©x- t^ju, mm 

fStf-Wfi 3 7iM 1 2 ©*- h K£llffH&*s 3 75M 1 2 

it*mfrhmi*tiz®m*:-i;tec±t>m$.Li\ x~y 30 

-0-. -co-fcit^-coo-) ©c>-rti*> 
<D-gmm*^Lxi,>xb£\,\ -mm^v-gmmzm 
[0058] mmm+m^nm. 1 2©x-7^s©tai 

&t«, V^PfcVl/X-f^k y^h+i^y^>. 40 
.p»h*i/x£>, 1, 4-i?^+1^> > 1. 3-^** 

h-;l<#§£ft£. &Xff(-?ft*S3 7Mgl 2<Dir\->m 
©Wc«> T-feh>. y ^;Ux^;l/-5- h>. JPx^;l/^r 

1 2©x*7 i ;US<DWctt > x^;urh-»u^- h. 7"ntf 

ns„ 50 
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[0 05 9] -ffiBJW±©«HS*Wr*W«8Ji<Dtfl 
CCtt. 2-ih+^x3 i ;l'7t7--h 1 2->h+S^x 
$y-^*5j;y'2 -:7h*^x£^-jw#$gft£ 0 ;> 

■C«,>**tett» 2 5 7bmi 5*)V%X$>ZC±1>m£.L 
<k 3 0 75^7 0*;l'%-e*&Ci*U9S : £L-<k 3 
5 7!>M6 5-=&;U%-C*SC<!:Ai3 6«:»SU<. 4 07!) 
S6 0*;l>%-Ccfc.i>C GO. ^?U>?D 

>; f#, fmttjtt'm^imitTkmx&z. 

±©W«^*^U-cfflc^rfcJ:c^ 
[0 06 0] — ^^s-c-feJi/a-xr-feT-- h^jg 

srns-ess. -fl5WJ&*ffii«, o-c«±©hjk <*t 

Site. lt©y;K> h* + x hiStctews F-7'©iig 

g£fb*ift (^fl/^i-O'J F) 4ffit,>4ctWS 

tt&BH£$B2 0 0 1 - 1 7 4 5{CfB«Sn-CC^4>©^ 

1 075^4 OftMS^&Ja&J^KlES-r-S. -b 
^a-X7tf- F©S«. 1 0 75M3 0!Bfi%-e*S 

&t-£ffi^©3^j£^LT:teivt4><fct,>„ igffitt. 

(0 75M4 0*C) r-te^Ua-XT-feT— F-fcWtS?§ 
AtttttcK. •fe;l-P-X7tf- hiWtS^i^ttlll 

Mft-rz. mmusnt. mmz4Q'c&.±.x&K>. 
v< «6 onm.2 o o*ct?*o, s l.<«8 o 
7}S1 1 o°ct?$>s. 

[0 06 i ] &i$ftiZ¥&tm-&hxfrii&m< l cAtix 

fc. Jjn^tcJ:S^©^»E©±^**iJfflL.rfc«k^„ 

<fci». sn^-r-sis^. ^©^spjcosni^-rsci*^ 
Sb^. fiai^-if. J?**-* h»-Y7-©fln^$|g%fflc^ 

s#ia{cs-r^s3©t>©*ssfsui^ »j*s©*«k: 

«. ^©liCjSia^lgirTSfcaf)^ ira*aw4c 
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im L/c k— e ik 9 tu-r . * s t > 

[006 2 ] ^%«H£(C <fc 0 . ^S«rP$S|-r2. Ctfc 

a-^yiz^- h£?a8?r#*igj£r&or«>. *%ip& 
jb&cc «fc & isa^ifei-^^^ff ens <t ©$&*#* io 

•5. <£l3)i£»?&r«:&flj{c. ^fi-c^tS^*.cc-fe;i/o 
-*THzf--h£m#bttase&*&c^jjn-r&. -fe;ua 

-XT-te-r- b©*tt. COS-^^K: 1 071S40ft 
XTHz^- F©S«. 10M3 011 0 /o"C*5C<!:*l 

[0 06 3 ] U&&>*- 1 OOrtS- 10-C (0 

$L<tt-8 0 7!>M- 1 0°C. 3 6^*f*l/<«-5 0 
7?>S-2 0*C. StW*L<«-5 0 7!»M-3 0' > C) GC 20 

ft?*p-r£. mi*. K^-fr-f* • 

iS(-75'C) U/ci^x ^ u> if <J a 

(- 3 07bM- 2 0°C) ^-CfUrc^S. C©<fc5K:# 

HftTS. &£PjIK». 4"C/#EU:-e*.5C£:W* 
L<. 8 , C/»«±'C*4Ct*i86K»*K. 12 

IHJ tA>#, 1 0 0 0 0 *CXl**«lft»tt±IK'C 
* 0 . 1 0 0 0 *C/#*lS«SW«C±IKr* 9 . tl/tl 
0 0*c/«>*9lfflW«cJi«r**. fc*s. &*tauXK. 30 
ftip * pa^r * b#©sk <t *fett&&£iiajft t ©n* , 

[0 064] 3 etc. CM0M200-C ($?*L< 
BOJJI15 0X;. 3etCj?£L<«0 7!)Sl 2 0*C. 
^fc»*L<»07bM5 0-C) KflnS-TSi. 

sagi*. 4 •c/&\2±~c*>i c tam * u < . 8 -c/ 

*Wj[±r* £ C 6K$f $ L < . 12 *C/#«±r 40 

i o o o Q'c/mmmfttzi.mx&'o. 100 
o ^/iws&asffj&JLEBr & o . -e- or 1 o o *c/## 

* ^©ias i a&ft&ttHaag £ ©M£»nia&Pi!#> l r 
*>e «»M«AnaiS(cjtT s £ -e©B#p«a-c«!io fcfiir 

fc. Sf5?**;r%#r*si§£«M*iP. aiiia©»ft£«g») 
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[0 06 5] »*P»JBj*CC4at»rB. ^»B#OiSSCCj: 

(ftfbflt : 6 0 . 9 %. ttS^S^S : 2 9 9 ) £ft 
*St»ffitcJ:») **)\,T*T- h*tc^ft?L-fc2 0»S 
%©^«. ^^S^tBPJS (DSC) iC£Z>t. 3 
3 -CfifgtC vOUtftft i y^tfcH i ©a(Kffl«S^*M¥« 

u> c©«flBWTraaa— «cy.»i/tt«ii<t4. fie or. 
c©gf?g«s<KtaiE^aeJw±. »*i/<«y^taigsf 
ms.?'?*. i o'cgscfflffir^r*^®****. fc^ 

COJKffittBIESgfil&i*. *JHa-^T*^- h©» 
[0 0 6 6] SISibfc-feJUD-xr^-f— (F- 

■S. SES««©F-7 , }3:. mfcftS.& 1 87iM3 5%<!:& 

m> F©*M«, «IMtfc1iK:tt±tfr*5< c L/ 

(COlirB. *S#I*2 3363 1 0^ IH23676 
03^, P2492078f. m 2 4 9 2 9 7 7 Ill 
24 92 978^. 1512607704-Sf. ID27390 
6 9#, 1^27 39 0 7 0-^. 353^1*6 4 0 7 3 1 
-St. 07 3 68 9 2^<D&WMW. #&BS4 5-45 5 
4#. IU4 9 - 5 6 1 4-ff, <ftfflW6 0- 1 76 8 34 
^ 15160-203430^. 062- 1 1 503 5f 
©§fi#BK:iBig*i* «. F - ^"B . 1 0 *C« 

T© F 7 A * /c > F±(cdS5i "T C <!: *!» * L l» . 

iS5SL/r^6 2#«±si(c^rrie*si-rsc<!:*5* : f$ L 

»en/c7 -<;WA* K7A$fctt/0 F*>6iHJ3fK 

$ etc ioo*> 6 16 0 *cs r^xsa*^^/ci« 
smr|g*lbr^s?gSij*^$-&scifcr#2.. « 

±©^Tffit*. ft&W-S - 1 7 8 4 4^<2^tClB|g*i* 

^-r-2>C£#pJ#!r&£. tKDlsmVfmt&tcltofc 
». ffiESIBtOF^ASifcB^O K©SIfig(Ctel,»t F 
- ;Wb-T 4Ci «>gt* -5. 
[0 06 7] ia^L/c^^P-XT^U- ( F- 

•f) *ffic^r2JH^±©iSsr7-f-»UA{frscifctH 

C<Dm&> V)l"<> F + + X hfife{Cj;>)-fe;H3- 
XT^U-F7^;UA^SS{-rSC4*^$L/t>. F- 
y«. F^ASfcB^'^FitcgiSJiL/. jSM«]KA3tf 
^^©F-T't*. H^S*s 
1 0 ~ 4 0 % <b % S J: ^ CC jgg?ri@^-r S C <t L 



cm 

IS 

[0 06 8] 2Jl«±©a^t©-fe;UP-^r'>U- KM 

zffiM-rzm^;. mgxD-tfru- crisis- vmn.*®. 

mzztietimMz&xmmz j^^zim 
u-cfc«t<, wz.immvE6 1 - 1 5 8 4 1 4-^. mi 

¥1-1224 1 9#. <ftffl¥l 1 - 1 9 8 2 8 5#. 
Ztt't,C%&M<D?jmmfoX%Z>. *te. 

7-f^tt4CitW<, m##&B86 0-2 7 
5 6 2*f. <®mm6 1 -947 2 4-Sf . #81836 1-9 
4 7 24 5-51. #B§BS6 1 - 1 048 1 3-^, #PJBS6 
1 - 1 5 8 4 1 3-*^ <&ffl¥6 - 1 3 4 9 3 3#, iCii 
tg©^ffi-C»fC^S. ttc, 6- 1 626 1 

7-^{ClE4S<Di«ttS-feJl/a-XT^U - h?g}K©ZifSn<S: 
MiR©-lr;l/n-X7 VU- h^S-C^M. -e© 

[0 06 9 3 3S^tt£fc2<@©«sJ£P£fllt,>T. S&— © 20 

•J. 7^;bA%fpSS^*Cit?^<fc< . 0d;Uf#&B84 
4-20 2 3 5#CClEtS$n-CC^^-C$)-5„ j£5£-f 
&-fe;un-.xyi/L>- V&mtffl— ©i§$rcfc«fcl>U 

fc»fc. ^©&te&a£cfc^ua-*T^L'-~ Fig® 

-^7->i/-F«, fucDafiEB <«*.«. mmm, 30 
[0 07 0} i&g&^^AMsct-r&fc 
®m<D&m&&m < x ms&wmsL i> . ^ ? &e» <t «c o 

t>. CClftilT, *g£St©-te;Un-*T5-'U-- 
£jjfE&P*>6?£STSC<!:{t<fc9. iWf«5K©?S®£l51i$ 

tcs:f#ft±«:}¥m-rci*5r#. ^imfcJUbo&ft/c 40 

St*©? 4Ji/AjW1$!^SStfjfe!J'Cfc< . igJl^c^^ 
a-XT->u- Fi£j$£^sc<hr^:ftiiS©{£ji£{b 

[0 07 1 ] -fe-U/Ci-^T-teT-- F^-frt'Atttt, 
-h (TPP)teJ:CJ : hyd'Uy;l'*X7i-h (TC 50 
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P) *s^sns. * ;b#>ix * r-)\> £LX it. 

^l/^iX^^©^^*. (DM 
P) , SJx^Jl^^U- F (DEP) . i^^U^U 
-F (DBP) . S?*ir*\*7*l/-F (DOP), V> 
y Zl—Y (DPP) fcit^^x^^+^U 

:7£U-F (DEHP)^tlS. JXVgiXf* 
©Wc«. 0-T-fe^Jl'i'x>^ h (OACT 
E) tesfctfO-T-te^l^x^h (OACT 
B) ^SnS. ^©ffeC^JWtf^&iX^OWC 

•fe^i^Ki^^k a*©F y ^ y ? h®xxf-;i<*5 

t*n5. 7 9>l>m*X?)\'imWt® (DMP, DE 
P. DBP. DOP, DPP. DEHP) i)W& L<m 
t»6tt*. DEPfei^DPP^CCjf^b^. °iW.m 
©SSJra««. Hz^a-xxxf-;u©fi©0. l7iS2 5 
It%t*5Ci«*0<, 17iM2 Off 

[0 07 2] -teJUa-^T-fe-f- F? -OUAKtt. 3£fb 

±». £J***Sttffc»u\ Shiatsu. rs>) fcssjmor 

4>J:U. SSfbESlLSUKo^TW:. Wffi^S - 1 9 9 2 0 
1-Sf. PI5-1 907073-^. 15)5-1 94789 
-SI. IH5 - 2 7 1 4 7 l-*l. IU6 - 1 0 7 8 5 4-5f©# 

®(K-^)©0. 0 171^1 »»%T$>& C<fc 
L<. 0. OlTiMO. 2SS%-C*4Ci*sse>$C» 

asanas o.oi it s%*?i-e* s i . 

C^-fbE)5itSiJ©Wi l/-r«. :/^;Hbt Ka+i/ h;Ux 
> (BHT) , MJOW5>(TBA)4W5 

[0 07 3] -fe;Ua-^T-fef— h^Y^Ali. ^S^ffl 

tizmnm. ?u-mn$m. 'X$wm. mum. r>\<*? 

¥7 -3 3 3 4 3 S-SfTOflWCIBSg©.!;^^. T^OB 
Hzf— h7-r^A©iaS4TgWT. JWfctotU* 1 5 o 

x&m-tzm&. rag£©g«tt©sus>6, 
tt?Z7-is{mm*nm-t it t am 

-« 5 5 m N/mfelir *5 C i ^ ii 1/ < . 
6 0 mN/m«±7 5 mN/mfelT-C&S C i^IEtcJf 
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[0 074] £TF, T)\>iJ ')mt$m*W>c. ft&ft&c 

t>0>mMi&mtO. 1N75M3. 0N-C*SCli*W 
£L<. 0. 5N75M2. 0 Nt*S C £#3 £ 

£L<. 4 0'CT!»M7 0'C#3 6K:« ; £l>C><, £j£1*fc© 

K. T;w#i>?gft?©BWRj<tL-c;fc. ^t»yj3 

fflj (UTS-fXtt 1 9 89. 1 2. 10ftfr)CCSB 
;UA©it^, SMflS«II>>SCWSll>. Attft 20 

-^r*f— h^A-Attasru ffiaKDSOi?-/^ 

ttfltecj: 0 7 -OI/A©ilEx*;H*-£#HJtti5fc£. 
[0 07 5] [ )Wb^ft»> 6 ft *36^W*tt« ] 
g#t^Kffl^6ft£& B B a fbi^5«. MftftATfe. 7 s 

*swe feu < . * fc-tn 6 tfits^T-jS 
A. feL 36KK. ffi^RJbMRtt 

3ft^tt£^3ft< &o/cfc©fc$tr. #3HI©»KS 30 

[0 076] MtfKA©*fS l/TB. ttM2 0 

0 0-3 049 3 2^&$8tCfBt&©fc©* 3 *&f6ft£„ 
♦JWOf^^afv » ^ffiS©0!li L-r», C. De 
s t r a d e 6©flF3S$RS. Mol. Cryst. 71 
*. 111H(1981#) K3B*S3ftTt> 
RVfc C. Destrade 6©fFS(8«#. Mol. 
Cryst. 12 2*. 141I(1 98 5«, Ph 
ysics lett.A. 78*. 821 (1 99 40 
0) (ClBttSJvCOS f-;V*-tz>S®g&. B. Kohn 
e?>©5T^5#g^. An grew. Chem. 9 6*. 7 0 
1(1 98 4?) tC&m3WtU9U^*-V>8£m#& 
Lfi . M. L e h n 6©#F3£$fi£. J. Chem. Co 
mmun. , 1 7941 ( 1 98 5?) . J. Zhan 
e ^©P^Sffi^. J. Am. Chem. Soc. 116 
*. 2 6 5 5H ( 1 9 9 4?) iCUMZtlX^ZTIf* 

«W«ccti6*^i£*©««£U fitf»©r;i'**S so 
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To fcfc'i/. »r-B»*ift©— ttttswi/. -s©ieisj 
it>©-c*n«±Eiatt«:iRe3n* *>©-? 

l6W:J:9m£*fcttSS«U *W**»bL*Att*fco 

V»MU9mi^8 - 5 0 2 0 e^&flUCBKStl'CO*. 
[0 07 7] 5- »flHMM£ 

*wr*<b^tt*>6tt*lWB»r*«r*»r*r»-c. * 

[0 07 8] ifB? 1 ^afr^ i?1fjim(4©ffi©ftffi 

lt^s. SB»©itfloi«ccifjjn-rsc 
an. attmabo. mfcawtan. mxmm*>. mmtmm 

iSi©jfc4it:«WKi3&i»bl/tt«r»«**^t?t»S. ««4 
{b-rsc4*ssf*uc^. 

[0 07 9] ilBTfe^S^dtt. -flStC^ 
"CJSWIILv *©«Elflrt«B 

f<b^»scjfffi©fb^w-<HK. 

Wvf^j^jjUW-itisilltiOtB, 7 0- 
3 0 0'CW$l/<. ^KTO-nO'CWSU^. 

[008 0] w^ii. jBWJof^ ^3^- -f » 
*s©iitR-r-2.citcj:»3. ns-rsc * 
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SMt©e*t> JbiSWWC <fc 0 S C i 
[0 08 1 ] ifBpJSSSl l?®n§ttSRJRO*S^14*^ v 

awt*** x a ^ v wt-isVKDMmPio^tz***. 
txz>i)\ bzwimfazmmbtt^m*) . ^©.fcs&fl: 

y p^i/»£«T£<b£-^) *J#*Lt\, 
i-5 0fi% (Sf^b<«5~3 o««%) ©stcr 

»*Ut^tO-C«, iVO*X'JX h y h-Jl/"\*^ 
7>'jl/-hW6W. Sfc. Cfte>1r«fe«l&©li 

[0 0 8 2 ] _ti2*y v-iLTWu f-fX^foi' 

<,cmmn<Dmtz**z.t>ti2>m*) . <!:©J;5&tf yv- 
^fc^-r-SCias-CS-*). ^'Jv-^iUtB, -fe-rt/ 
n-^xxfWftf5Ci*!-Ct5. -fe;un-X:cx 

jt/n-xr-fe-^- h y'u ts|-* — K bKa+s^at 

CfS ifH^'Jv-^ ffittf^nf 30 

■i v ^^©KftSrPflSG&OJ^fc:. f^nf-^ 
9*ffc£We»t/c— iweo. i-ioii% 
<tt0. l~8Kfi%> #(C0. l~5fffi%) ©S&C 

JUA. *©±Cc«W&ftfc^BIRaWiLtfc»fifc3 
[008 3] OefflgttSfflRM:. 3S*g3tt/c 2S©# 'J 

SMS $ jk y v-oi^-rn * c i a*c » s . 

~tc'tfttS**ALft:6<D*. ft, JR. PH£tt#tcj: 
#yv-iai"rsj63#r»j«r*3&»'; **i»b. s 

[0084] C©<£ 5 ttXtttt. jim±IS^ 'Jv-$fc 

«ji«yv--ia5««©jB^«i*d«riMiiSR*, so 
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ffcJbfciMiLfc©*. jUMnrfftt^CiicJcOIQliS 

^^ a a p©i2Fg-cw^tt*5iiS«-c^nt3:mc^© 

Z^-rZit&M (%¥H#*> ©Eftltt***.4£. n 

4«ij v-2acftt>i«y v-*s»r*e ijp-csaasttww 

[0 0 8 5] *iwa©Eiai«i«:tt»s*i*!j«y^-«. 
*he»aa«i5tttt#y^-**w*3R«ffl{cj:osM 

s«a*'J?-fc*s. .kiEJKy •*-©«& i/r 
«. sjey y^sn^** y u-k yji/BI/y y 

y tf-;ur;u=i-^Si>^14:l<y f-;ur;U3-;u. # 
y (N-^?n-;l/7J";*75F) , x^U>/b- 
;l- h n-x >ftS^ffc. if p ox ><bi< y x^ u> , 
xha-fe.it/P-x, *y*ffct— ;k *JR{bsJ<y*U7 
il<yx^f^ #y-f s k. fflSx:->\>/te.ilv 

*^^9 t ;i-fe;i'P-x. .joji^ux iHy7 , Pb , u> 
scx?j< y h#©# y v-so*'>7 9 7' y 

>yK»©<t^»**«'* c 4. n»# y 
v-o^iurti. sj<y (N-^^n-^UT*y;i/T5 
F) . f})V^iyji^-)V^z)VU-^, H2'-7^>> jpy'tr 
;l/T;l/3 -^RC^tt^ y f-;i/T;i/n-Ji'«P©*?Stt 

sy^tt* y \z=->\>T)vzi-)i>imi£ c < . wjt 
;i/r;W3-^J/Ra^ttJHy e— ^r^a-***if*c 

[0086] ±!E* y -7-©tf3-c. * y tr-^r^a- 

A«c&d«y e-^r^3-^xt*scttjj<y e-*r*a 

T^n-^I/iLTttv MAtf«HblS7 0—1 00%©*> 

©r*o. — iKtc^-fbSs o— i oo%©4>©t?*y. 

J:»)Sf*L»<««Mba8 57!»M9 5%©fe©-C*S. S 
^gilttt. 10 0-3 0 0 0OfeIlW$U>. 

© (fttlilt, COONa. S i (OX) 

a , N (C Hj ) a - CI, C, H^COO. SO,N 
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tci><D mm&tLT. mZ-tt, COONa. SH, C 
£bfcfc© (^feSit/T, m^-it. COOH. CON 

h 2 . coor, c. h s mmxstii>) *¥©#ytr 
©fp-e, gHbgs o-io o%©*^ttftS^tttf y tr 

ifl/T^a-Jl/'C**). J:9*7£L<U:tf{bft8 5 7)M 
9 5 K©*£tfettl,» LT)V*)\,? y tr- A- 

3-;ur*-5„ che^e^yv-ffl^s, io 

RPP8-3 38 9 1 3^«{C#U<IBt8*i*S. 
[0 087] ±ia#y tiWa-^roiPyv-i' 
^^3tt*3^»«WM*Wil/T. TiB©fc©£;P 
t/4C Cti6tt_hK**tt# <$ 

{c#y tr-^T^a-^scj^tt^y tr-;i/TJU=j-^ 

«*.«. T*ft MS <«. #*ATAfb F. ^ 
V**V-A>R&iffritfrTJ\'? l K F) . N-y^P- 

jU=*>h-f». S^tt-p^mM* (01. 2. 3-5? 

C4KJ:»)ffiffl-r*Yt^«i <«. fcA^-'JA. 2-7- 
u>x;u*7-— K 1, l-^tayy^-i- 
2>oatry ^-^arcm -*;u#y y^u^-Ji/- 3 
- (x^thTs^^^W ) . iStttr-Mb^ft 
1. 3. 5- h yr^P-f;u-^*-y-t fp- s 

N' ->^u>b*x- [(S- (f-;bx;w*-;U) :/p 
W>7S F] ) . ffitt^PyWb^BJ <«. 2, 4- 30 

Si?yT;i/f t KM. fci'fcWSc 

lr>. 

[0088] msftit lxiz, ^icmmtrj: < , i$mm 
£. o*>u ffir6)®tL.r©ffiiSj«6*i. *y-7-&t*tL 

T 5 Of?g%&±^toU/ci&£CC«TT£C 40 
0. l~20»fi%*W*U<. #(C0. 5~151t 

-e©5Kts#j©fitt. Kftjs*tti. om&%v.Tv 
IBfaJS* tc 1 . 0ftfi£iS*£«-c?iS1ig8il 

-> 3 >aif6£T 5Ci*i*5. 50 
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[0089] isi^una. iwk, w£$im&mtm-c$> 
tut*. *i/-c. mriB©*y e-*T^=»-jMW>*il 

^*l*^m^ffl©*S^ * -/-A«©««»«i*CD« 

y£-/-;k^0 : 100-99 : 1 ifi — fi$ttfy~C$> 0 . 
0:10 0~9 1 : 9 T*£C CfttCfc 
9, EMM. K«cB*Wl*Jt© 

e«ffi©^pg*5#u< m>?z. i^*aitt». x 

f>=i-?--f ^o^a-f^^, 27-7- 

■c*s. wccEaaM&s#»*n,». npiso. 

1 ~ 1 0 y m#*?* *lB8He«Wi 2 0 "Cttt* L/ 1 1 
tf>tc«6 0 *C~ 1 0 0 *C#(»* L < . 8 0'C~ 1 0 

o*c**f * n». ie«iB#ra« 1 ^-3 emm-cntj:^ c 
h . ffiffl-r 5 SRfMfoccjiuittaecRsr ■set #*f * 

b<. #)\>Z)VT)V?\zY*:timi,-tciSfe\&, pH4. 
5~5. 5-C> 4$(C5«97SLC». 
[0 09 0] BAIia. J2^3t^<*±X«±IBT^)f ± 

tgofc©^. a®*7tr>^«ia-rsctKj;o#ic 
[0091] striae visifiesm* l cDeriUEMft 
je^5riSi«:**c4«:j:»)Kfii*ff**ife*ffli»» 

[0092] [%&mjMmi:!m.-rz&w3i&m m. 

■Tfcfe^ *^B§©SH^3a#»©R e U *-f-S/ a >« 
£07SM2 0 0 nmT*tl, LT, RthU$-7*—> 
3>ffl*i7 0 7!>S4 0 0nmtC3ig53tl-5^*fSL. 
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f- hv ■4)\'&*mm-?Z>m£;. y 4 JWA©RthU<£- 
•^-^aXiitJl 5 0M40 0nmt45C£Wft 

[009 3] £cte. -fe;Un-XT42f— h y -OI/A©1t 
Ilf$(An: nx-ny)«, 0. 0OM0. 0 0 

V A )i-^om^^<DWmx^ { (nx+ny) /2 - 
nzltt. 0. 0 0 17SS0. 0 4-C*4CiW$l/ 10 
U$-f-i/ 3 >I (Re) it. Tm&icu^xn 

Uf-f—>3>tt (Re) = (nx-ny) x d 

(ffirt©£*JI#»0 W;nytt, t£tlM&©®l*J 
©iIti«|Kfiitt&#ft ©Bi^r* £ „ 

(II) Rth= { (nx + ny) /2 -n z } x d 
5£ (II) fctt, 7-f;UASF*3©iItSI4*|Sl (®#t35#& 
*£&S;£ft) ©/g^TC**,, nyli, yjhiMft 
coimtBWh^rSi (®Jr^*5g/jN<tj&s^|6j) ©JS^f* 20 

«. ^{i'&nmi-rS^-l'Jl'ACDjlS-C*?.. 
[0094] [<■£«] mitmto JzV^VW 

ffliJCCEHStlfc-feO^S^ -Ol/AjtpP>&6„ -#©£$ 

a^-^^iLt, ^mn<Dtmm.y -c ^a, sjwesjt 

:7-f;UA£/B<,>*t<i:#s-C£S. ffcfrOfi^-Ol'A 

sm?sfli#M-?># *>mm7tm&*> a. a ^jr^ 

^7>f;UA*ffli>ri3jg-rs. KWMy -Oi AO&em 

tt^t )i n - * r-fe f — h y 4 * &<Dmmm t «#m© 

^(D^mmcitmmy ■< fr^ommmmg-c&zc t 
*5:b^ofc„ mitmtmmy j )\sM**.mmmm-c9ii 
•p£*>H±e>n-c*$«). cotmmmiMumyj)i>j»<p 

ST) CC «fc 9 . *#A*MfcJg*«: AS C £ -C«*tg#<g 40 

[0095] «^«©giS14« t j§9§»*t. 1/ v-? 
-ObA (*5«tO'S^14jg B B B {t^!B}) ©J5*. gfif*«. 

a, %MV}±yj)is&zmmL<Dumyj)i&tLxm 
^zm&. mmmzi oomi ooog/m 2 -24 

hr stiiWtK, 3 0 0^7 0 0^/111* 
• 2 4 h r s -C*S*#MCCiff $ U>. j§<5S*W©J?<& 
». ISJSt©^. ') v y"^LMt 5 >X hf— K, 
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C<t*SBj#6r*-2>. i§3il*tt©*ji3**1£l;t. *3$flDS>KcJ: 

[0 0 9 6] *^(C*il,>-C«*^HJ©^j!£t!j7 -f JUA 
C». *^ft:£1±Jf«> V-7-YiWA±(CR^ft^ 

r^Bf^b^d^^^^^-^ ^^<b^-c*sc<t 

DSCi-C, ^*©5if*a®*T^-r^A-C«f#4C£*s 

#S. RM«{b^B5*fflt^c^M*)l«:-DU-c«. ft 
mW-6 - 2 1 4 1 1 6 ^l&SL ^H^ftS 5 8 3 6 7 9 
P5646703^, ffitt!fff¥^fB3 9 1 1 6 2 0 

a i ^<D&wmm<<ciffi&$>2>. 
[0097] [ G-e ^ m^mm. ] *^hj©^uc7 ^ ju 

a, jsw^^^^a. S/cii^Kt*^ 

fflt^i^ ^tCW^f*?). TN. VA, OCB, I P 
SSJ>*E CBt- KO^S^tlgi*. jSoHr^fcJ:^ 

-e© wjtciegs titc -®.<j>m%m* h u z „ ju 
-+5©^©sK©ra(c?ts*fflj#L-ci^„ m&m 

[ 0 0 9 8 ] ifofUzM*. VAt-K, OCBt-K, 
S/i«TN*- K-C*4C<h*JW ; ^0l : '. VAt-K© 

[0 09 9] VAt- KOiStJKCtt, ( 1 ) WVtm 
)EBnfinB$^»^C*¥(Cie|fi]$ti:StJl{S©VA*- K 



(16) 
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©SEfl-feJl' - 1 7 6 6 2 5^fRIBtg) ttfln 

XX. ( 2 ) mmPi&tttctb. VAt- KfcvjW* F 
Jj>itLtc (MVA*- F©) (S I D9 

7. Digest of tech. Papers (T'ffiM) 2 8 (19 9 

7) 845 istt) . ( 3 ) wmafefrf-iWBmtn 

Yj* -OiB[oJ 3 F (n - ASM*- F) ©j&H 
•fe^ (B*?$SW^#CD?fil*5 8-5 9 ( 1 9 98) 
letS) *J«fcO*(4) SURVA I VA L*— F©MJHz 
(LCD-f>$-t->a«9 8"C^«) A*^**! 10 

-So 

fcSiSS^gt* 19 . *B#S*4 583825^. 151 
5 4 1 0 4 2 2 4W>*!P!ffl«KW^3*.Tt>a. 
att^f-*J«»Hs A©±W 4T» i r*WWft«:Elfi| 0 "C 

««ij&4W-r*. *©fc*. comb*- Ft*, ocb 

(Optically Compensatory Bend) j&H*— FifcWStl 20 

[0101] TNt- F©«a-fe^tr«. mffl$iEpjjnB$ 

112 0' {cfacnffifaLTl^. TN*-F©jRS-te 
JH*. *9-TFT*«Si5«a4lyr«*>3KMfflS 

n-rfco. ^©S:«{cffi*s*t*4 0 

[0 102] 

[MM] [3»tM i ] ftiimmzmm-rzmxmiii* 

Bf 'J *ttfHtfc?*MR*Stt" — F=>— Fjg (fv-7-f 30 

FZ7 52 6 J SR (ft) IS. JBtWl . 51)41 

oonssp. a*tt«ttT-tor5B«si«y^?-u>e- 

X (ta&Hfc^W SX13 0H. tftSl. 3 am. J8*r 
*1. 6 1) 4 2 5 MSSP. »#')XfP>t-X 
<l«Hb*« SX350H, 613. 5dm, ffl?r$ 
1. 6 1)46SCSSP. Ctlt>*m&L-CJ?)l3.?Jl 
*rYls/**)\,4Vf*>\s 1 r\-^> (2 0/8 OSSJt) 
K:£9@Jfc#4 5%(cfc£<£5«:lllS£b;fc4>©4. F V 
T-fe^;Hz;H3-*7 -ou-a (S±^H7-<;i/A (ft) 
SJ. TD-8 0U)Bc, 1. 3(im»V^?U> 40 
tf-X<DJMM*J 1 . 1 g /m 1 tc&£ «fc5 (Cj&T. 8 
S>Jf£*S&. 1 6 0 W/ c m©£#> * A--" K7>'7' 
(TW ^7 7 (ft) SS) 4ffl(>T. MS4 0 0 

mW/cm'. KSWISOOmJ/cni'OSiMW 
LT&*>Ji4®Hb£tbfcftifc:M.>UAA-0 l£fP$SL. 
/c. C©7>OUA©;fcftffcJI&&jS^t;i3. 5MmT* 

[0103] (fi®#f^Bffl^7K©P!ii) ®«t^ 1 . 
4 2<D&&m&S7 vm#>)-?- (JN-7 22 8. J 
SR (ft) Sif) 9 3 g(CMEK-ST (W&& 1 0- 50 
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2 0 nm, mBft&&3 0 Hl%OS i O 2 vOU©.X ? 
;l/i^^^F> (ME K) AW®. BMit¥ (ft) H) 

8g. fc^fcov^^x^ji/^hvi oo g4as»n. ®# 
ox. ffijssf^sffl^ffi^sisai/fc. 

[0 10 4] [3ISSWI2] M^-ZAAA-O 1©3£ 

ffl^T^flJL, 8 0 -C-CffciS©^ £6{-Cl 2 0'CCl 
O&NMt&ttU J?3 0. 09 6fxm©<£JS#rSU141j 
R£L/. j£&tt7-OI'AA-0 2&fBKl/ft:. 
[0 105] [SfeteW3] 1. 3wm»W?U> 
^-X©^S4^ML/fctW«*ffilSt7 ^MA-0 
2 <!: HflKtC fttttt? -f A A — 0 3 ~ A — 0 7 4fpf2 L 

[0 10 6] [3SN.01I4] 1. 3 umms^U^.^U> 
f-X41. 5/imi"J*t-X(a$Mi»i'-*X 

£-ke-pi 50 mttmi. 44) icgtmb. mta 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The optical diffusion film with which it is the optical diffusion film which has a transparence base 
material and an optical diffusion layer, and an optical diffusion layer is characterized by having the 
scattered-light reinforcement of 30 degrees to the optical reinforcement of 0 degree of outgoing radiation 
angles of the scattered-light profile of goniophotometer in 0.01 thru/or 0.2% of range. 
[Claim 2] The acid-resisting film with which it is the acid-resisting film which has a transparence base 
material, an optical diffusion layer, and a low refractive-index layer in this sequence, and an optical 
diffusion layer is characterized by having the scattered-light reinforcement of 30 degrees to the optical 
reinforcement of 0 degree of outgoing radiation angles of the scattered-light profile of goniophotometer, and 
an acid-resisting film having the average in 450 thru/or the 650nm wavelength field of mirror reflectivity in 
incidence 5 times in 2.5% or less of range in 0.01 thru/or 0.2% of range. 

[Claim 3] The polarizing plate characterized by being the polarizing plate with which the protective coat is 
prepared in both sides of the polarization film, and one side of a protective coat being an optical diffusion 
film according to claim 1 or an acid-resisting film according to claim 2. 

[Claim 4] The image display device which used the optical diffusion film according to claim 1, the acid- 
resisting film according to claim 2, or the polarizing plate according to claim 3 for the outermost layer of a 
display. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical diffusion film which has a transparence base 
material and an optical diffusion layer. Moreover, this invention relates also to the acid-resisting film which 
has a transparence base material, an optical diffusion layer, and a low refractive-index layer in this 
sequence. Furthermore, this invention relates also to the polarizing plate with which the protective coat is 
prepared in both sides of the polarization film. This invention relates also to the image display device which 
used the optical diffusion film, the acid-resisting film, or the polarizing plate further again. 
[0002] 

[Description of the Prior Art] Generally the liquid crystal display consists of a polarizing plate and a liquid 
crystal cell. The fault on the display grace of a liquid crystal display is a reflect lump of an angle of visibility 
and outdoor daylight. TN mode TFT-liquid-crystal display which is the current mainstream about an angle 
of visibility ~ setting - JP,8-50206,A and JP,7-191217,A — and it is alike, an optical compensation film is 
inserted in a Europe JP,091 1656,B A No. 2 specification between a polarizing plate and a liquid crystal cell 
like a publication, and the liquid crystal display of a wide-field-of-view angle is realized extremely. 
However, the problem that the down tone reversal of a panel produced the above-mentioned liquid crystal 
display remained. It is proposed by the patent No. 2822983 official report to this problem that display grace 
is remarkably improved by preparing the optical means which diffuses an optical diffusion means in 
JP,200 1-33783, A, and diffuses outgoing radiation light in an optical-axis conversion plate and JP,2001- 
5 6461, A in a check-by-looking side front face. However, the concrete means given in these was an optical 
diffusion means to have the lens structure controlled by altitude or diffraction structure, and a high price and 
mass production method were very difficult for it. 

[0003] The optical diffusion film in which the cheapness which carried out coating of the resin containing a 
filler (an example, silicon dioxide (silica)) to the front face of a transparence base material film, and formed 
it in it and mass production method are possible is indicated by each official report of JP,6-18706,A and 10- 
20103. Other optical diffusion films are indicated by each official report of JP,1 1-160505, A, 1 1-305010, 1 1- 
326608, JP,2000-121809,A, 2000-18061 1, and 2000-338310. Even if it used these optical diffusion films, 
the improvement in display grace was inadequate. In recent years, the liquid crystal display is used for the 
highly minute monitor application with a fine pixel more often. It will be faced also with another big 
problem that it is easy to produce dotage of an image if an optical diffusion film is used by the highly 
minute monitor. 

[0004] On the other hand, generally about a reflect lump of outdoor daylight, an acid-resisting film is used. 
An acid-resisting film is arranged in the outermost surface of the display which uses the principle of optical 
interference and reduces a reflection factor, in order to prevent reflected [ the contrast fall by reflection of 
outdoor daylight or an image ]. However, an acid-resisting film which is excellent in a reflect lump of the 
outdoor daylight instead of what can solve the problem of the above angles of visibility on the conventional 
acid-resisting film, and can solve the problem of an angle of visibility was desired. 
[0005] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is tone reversal wide-field-of-view 
cornification of a liquid crystal display, especially panel down and outdoor daylight being reflected, and 
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realizing lump prevention to altitude. Moreover, the purpose of this invention is also realizing an image 
without dotage also with a highly minute liquid crystal display. Furthermore, the purpose of this invention is 
also expanding an angle of visibility (especially down angle of visibility), without thickening thickness of a 
liquid crystal panel. The purpose of this invention is also preventing generating of the contrast fall by 
viewing-angle change, gradation, monochrome reversal, or hue change further again. 
[0006] 

[Means for Solving the Problem] the purpose of this invention — the optical diffusion film of following the 
(1) - (5), and the following — it was attained by the image display device of (the acid-resisting film of 6) and 
(7), the polarizing plate of following the (8) - (10) and following (1 1), and (12). 

(I) The optical diffusion film with which it is the optical diffusion film which has a transparence base 
material and an optical diffusion layer, and an optical diffusion layer is characterized by having the 
scattered-light reinforcement of 30 degrees to the optical reinforcement of 0 degree of outgoing radiation 
angles of the scattered-light profile of goniophotometer in 0.01 thru/or 0.2% of range. 

[0007] (2) An optical diffusion film given in (1) to which an optical diffusion layer has the scattered- light 
reinforcement of 60 degrees to the optical reinforcement of 0 degree of outgoing radiation angles of the 
scattered-light profile of goniophotometer in 0.02% or less of range. 

(3) An optical diffusion film given in (1) to which an optical diffusion layer has the total Hayes value in 40 
thru/or 90% of range. 

(4) An optical diffusion film given in (1) to which an optical diffusion layer has an internal diffusion Hayes 
value in 30 thru/or 80% of range. 

(5) An optical diffusion film given in (1) which has the refractive index in which a translucency particle 
differs from the refractive index of translucency resin by an optical diffusion layer consisting of 
translucency resin and a translucency particle. 

[0008] (6) The acid-resisting film with which it is the acid-resisting film which has a transparence base 
material, an optical diffusion layer, and a low refractive-index layer in this sequence, and an optical 
diffusion layer is characterized by having the scattered-light reinforcement of 30 degrees to the optical 
reinforcement of 0 degree of outgoing radiation angles of the scattered-light profile of goniophotometer, and 
an acid-resisting film having the average in 450 thru/or the 650nm wavelength field of mirror reflectivity in 
incidence 5 times in 2.5% or less of range in 0.01 thru/or 0.2% of range. 

(7) An acid-resisting film given in (6) to which an optical diffusion layer has the scattered-light 
reinforcement of 60 degrees to the optical reinforcement of 0 degree of outgoing radiation angles of the 
scattered-light profile of goniophotometer in 0.02% or less of range. 

[0009] (8) The polarizing plate characterized by being the polarizing plate with which the protective coat is 
prepared in both sides of the polarization film, and being an acid-resisting film given in an optical diffusion 
film with one side of a protective coat given in (1) - (5), (6), or (7). 

(9) Polarizing plate which has the optical anisotropy layer set to an optical diffusion film given in (1) - (5), 

(6) , or (7) from the acid-resisting film, polarization film, and liquid crystallinity compound of a publication 
in this sequence. 

(10) A polarizing plate given in (9) whose a liquid crystallinity compound is a discotheque compound. 

(II) Image display device characterized by using a polarizing plate given in an acid-resisting film given in 
an optical diffusion film given in - (5), (6), or (7), or (1)(8) - (10) for the outermost layer of a display. 
(12) An image display device given in (1 1) whose an image display device is a liquid crystal display in TN 
mode, VA mode, OCB mode, IPS mode, or ECB mode. 

[0010] 

[Effect of the Invention] this invention person traced that it was in correlation in the intensity distribution 
and the angle-of-visibility amelioration effectiveness of the scattered light measured with goniophotometer. 
this invention person advanced research further, controlled the Hayes value, is making it the acid-resisting 
film which carried out the laminating of the specific low refractive-index layer, and attained a reflect lump 
and angle-of-visibility amelioration of outdoor daylight, without sacrificing dotage of an image. That is, an 
angle-of-visibility property becomes good, so that it will be carried out, if the light by which outgoing 
radiation was carried out from the back light diffuses with the optical diffusion film installed in the 
polarizing plate front face by the side of a check by looking. However, if spread not much too much, a 
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backscattering will become large and transverse-plane brightness will decrease. Moreover, if dispersion is 
too large, the problem on which image clear nature deteriorates will arise. Therefore, it is necessary to 
control scattered-light intensity distribution in a certain range. 

[001 1] as a result of this invention person's inquiring further, for attaining a desired check-by-looking 
property ~ the optical reinforcement of 0 degree of outgoing radiation angles of a scattered-light profile — 
receiving — especially — the angle-of-visibility amelioration effectiveness and it became clear that 

what is necessary was just to control a certain scattered-light reinforcement of 30 degrees in the fixed range. 
Moreover, from a viewpoint of image clear nature, it also became clear that what is necessary was just to 
control the scattered-light reinforcement of the direction of 60 degree with dotage and correlation of an 
image. According to this invention the above result, tone reversal wide-field-of-view cornification of a 
liquid crystal display, especially panel down and outdoor daylight are reflected, and lump prevention can be 
realized to altitude. Moreover, according to this invention, an image without dotage is also realizable with a 
highly minute liquid crystal display. Furthermore, according to this invention, an angle of visibility 
(especially down angle of visibility) can also be expanded, without thickening thickness of a liquid crystal 
panel. According to this invention, generating of the contrast fall by viewing-angle change, gradation, 
monochrome reversal, or hue change can also be prevented further again. 
[0012] 

[Embodiment of the Invention] in order to attain a desired check-by-looking property in this invention — the 
optical reinforcement of 0 degree of outgoing radiation angles of a scattered-light profile — receiving — 
especially — the angle-of-visibility amelioration effectiveness and ****__ a certain scattered-light 
reinforcement of 30 degrees is adjusted to 0.01 thru/or 0.2% of range. As for the scattered-light 
reinforcement of 30 degrees, it is desirable that they are 0.02 thru/or 0.15% of range, and it is still more 
desirable that they are 0.03 thru/or 0.1% of range. Moreover, it is more desirable to control the scattered- 
light reinforcement of the direction of 60 degree which has dotage and correlation of an image from a 
viewpoint of image clear nature. It is desirable that the scattered-light reinforcement of 60 degrees to the 
optical reinforcement of 0 degree of outgoing radiation angles of a scattered-light profile is 0.02% or less, it 
is still more desirable that it is 0.01% or less, and, specifically, it is most desirable that it is 0.005% or less. 
A scattered-light profile can be measured about the created light-scattering film using a commercial 
automatic deflection photometer (GP-5 mold, Murakami Color Research Laboratory Make). 
[0013] Adjustment of the Hayes value is also important for amelioration of an angle-of-visibility property. 
As internal dispersion Hayes, 30% thru/or 80% are desirable, 35% thru/or 70% are still more desirable, and 
40% thru/or 60% are the most desirable. Or particle size raises the particle concentration which is 0.5 thru/or 
2.0 micrometers as an approach of raising internal dispersion Hayes, there are approaches, such as 
thickening thickness and gathering the refractive index of this particle further. In the condition that this 
internal dispersion Hayes and surface Hayes exist, the angle-of-visibility amelioration effectiveness is 
demonstrated because it is 40% or more as a total Hayes value, 40% thru/or 90% are [ apart from internal 
dispersion Hayes, it is also required to prepare surface Hayes with surface irregularity from a viewpoint of 
visibility, ] desirable, 45% thru/or 80% are still more desirable, and 50% thru/or 70% are the most desirable. 

[0014] [Basic configuration of optical diffusion film] drawing 1 is the cross section showing the basic 
configuration of an optical diffusion film. The optical diffusion film (10) shown in drawing 1 comes to carry 
out the laminating of a transparence base material film (20), an optical diffusion layer (30), and the low 
refractive-index layer (50). An optical diffusion layer (30) contains the 1st translucency particle (41) and the 
2nd translucency particle (42) in translucency resin (31). The optical diffusion layer (30) may consist of two 
or more layers. The translucency particle beyond a class may be used. 

[0015] As for the refractive index of the translucency resin (31) of an optical diffusion layer (30), it is 
desirable that it is 1.51-2.00. As for the refractive index of a low refractive-index layer (50), it is desirable 
that it is 1.35-1.45. The refractive index of the triacetyl cellulose preferably used as a transparence base 
material film (20) is 1.48. By making the refractive index of an optical diffusion layer high, even if the range 
of the refractive index of a low refractive-index layer is 1.35-1.45, the outstanding acid-resisting 
effectiveness is acquired. If the refractive index of an optical diffusion layer is too small, the acid-resisting 
effectiveness will fall. If the refractive index of an optical diffusion layer is too large, the tint of the reflected 
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light will become strong. 

[0016] A [optical diffusion layer] light diffusion layer consists of a translucency particle and translucency 
resin. A translucency particle and translucency resin adjust a scattered-light profile and the Hayes value. It is 
desirable to use the translucency particle of two or more kinds of particle size in this invention. 
[0017] As for two or more kinds of translucency particle [ each ], it is desirable that the differences of a 
refractive index with the translucency resin which constitutes the optical whole diffusion layer are 0.02 
thru/or 0.20. When a refractive-index difference is less than 0.02, the difference of both refractive index is 
too small, and an optical spreading effect is not acquired. When a refractive- index difference is larger than 
0.20, optical diffusibility is too high and the whole film milks. As for a refractive-index difference, 0.03 
thru/or 0.15 are still more desirable, and 0.04 thru/or 0.13 are the most desirable. Moreover, as for the 
particle diameter of said translucency particle (42), it is desirable that they are 0.5 micrometers thru/or 2.0 
micrometers. By adjustment of particle diameter, the angular distribution of light scattering mentioned 
above can be obtained. 

[0018] In this invention, in order to raise display grace (down angle-of- visibility improvement), it is 
required to diffuse the light which carried out incidence to some extent. The more a spreading effect is large, 
the more a viewing-angle property improves. However, in order to maintain front brightness in respect of 
display grace, it is required to raise permeability as much as possible. When said particle diameter is set to 
0.5 micrometers or less, the effectiveness of dispersion is large, although a viewing-angle property improves 
by leaps and bounds, a backscattering becomes large and reduction in brightness is intense. On the other 
hand, when referred to as 2.0 micrometers or more, a scattering effect becomes small and the improvement 
in a viewing-angle property becomes small. Therefore, said particle diameter has 0.6 micrometers thru/or 
desirable 1.8 micrometers, and 0.7 micrometers thru/or its 1.7 micrometers are the most desirable. 
[0019] Moreover, as for the particle diameter of said translucency particle (41), it is desirable that they are 
2.5 micrometers thru/or 5.0 micrometers. Thereby, surface dispersion suitable for this invention can be 
acquired. In order to attain good display grace, it is also required to prevent a reflect lump of outdoor 
daylight. Although dotage of a display can be made small and a clear display display can be obtained, if the 
Hayes value is too low, the sparkling brightness which is called reflected and field GIRA (scintillation) will 
occur, so that the surface Hayes value is low. On the contrary, if too high, it will become whitish (milkiness; 
black concentration fall), and as for the surface Hayes value hs, 0.5<hs<30 are desirable, 3 <=hs<=20 are 
still more desirable, and 7 <=hs<=15 are the most desirable. In order to control this surface Hayes value, it is 
used as a gestalt with desirable preparing moderate irregularity in a resin layer front face by the particle, the 
Hayes value (haze value) — JIS-K -7105 - applying correspondingly - the Murakami Color Research 
Laboratory make — ** can be measured using HR-100. 

[0020] When said particle diameter is set to 2.5 micrometers or less, surface unevenness becomes small, and 
its effectiveness of surface dispersion is small and it cannot fully suppress the reflect lump by outdoor 
daylight. On the other hand, although surface unevenness becomes large and a reflect lump is suppressed 
when referred to as 5.0 micrometers or more, it will milk remarkably and display grace will be dropped 
conversely. Therefore, said particle diameter has 2.2 micrometers thru/or desirable 4.7 micrometers, and 2.4 
micrometers thru/or its 4.5 micrometers are the most desirable. As for surface unevenness, it is desirable that 
surface roughness Ra is 1.2 micrometers or less, and it is still more desirable that it is 0.8 micrometers or 
less, and it is 0.5 micrometers or less most preferably. Surface roughness can measure ** using an atomic 
force microscope (AFM: Atomic Force Microscope, SPI3800N, product made from SEIKO Instrument). 
[0021] Using the translucency particle from which two or more kinds of particle diameter differs, by mixing 
these translucency particle, a reflect lump of the viewing-angle property and outdoor daylight in connection 
with display grace can be optimized uniquely respectively, a fine setup is attained with the mixing ratio of a 
translucency particle, control becomes possible and various designs become easy from the case where it is 
one kind, in said translucency particle. 

[0022] Said translucency particle (41) and (42) may be a mono dispersion organic particle, or it may be a 
non-subtlety particle. Dispersion decreases in a dispersion property and the design of haze value becomes 
easy, so that there is no dispersion in particle size. As said translucency particle, a plastics bead is suitable, 
especially transparency is high, and that from which a refractive-index difference with translucency resin 
becomes the above numeric values is desirable. As an organic particle, a polymethylmethacrylate bead 
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(refractive index 1.49), an acrylic-styrene copolymer bead (refractive index 1.54), a melamine bead 
(refractive index 1.57), a polycarbonate bead (refractive index 1.57), a styrene bead (refractive index 1.60), 
bridge formation polystyrene beads (refractive index 1.61), a polyvinyl chloride bead (refractive index 
1.60), a benzoguanamine-melamine formaldehyde bead (refractive index 1.68), etc. are used. As a non- 
subtlety particle, a silica bead (refractive index 1.44), an alumina bead (refractive index 1.63), etc. are used. 
[0023] The particle size of a translucency particle is good to choose a 0.5-5-micrometer thing suitably, and 
to use it as mentioned above, and good to carry out 5-30 mass section content to the translucency resin 100 
mass section. 

[0024] In the case of the above translucency particles, since a translucency particle tends to sediment in a 
resin constituent (translucency resin), inorganic fillers, such as a silica, may be added for sedimentation 
prevention. In addition, although it is so effective in sedimentation prevention of a translucency particle that 
the addition of an inorganic filler increases, it has a bad influence on the transparency of a paint film. 
Therefore, it is good to make extent which does not spoil the transparency of a paint film to translucency 
resin carry out under 0.1 mass % extent content of the inorganic filler with a particle size of 0.5 micrometers 
or less preferably. 

[0025] As translucency resin, three kinds of what mixed the solvent with thermoplastics, and heat-curing 
mold resin are used for the resin hardened mainly with ultraviolet rays and an electron ray, i.e., ionizing- 
radiation hardening mold resin, and ionizing-radiation hardening mold resin. Moreover, the thickness of an 
optical diffusion layer is good to usually be referred to as 0.5 micrometers - about 50 micrometers, and to set 
still more preferably 1 micrometer - 2 micrometers - 10 micrometers 20 micrometers to 3 micrometers 
thru/or 7 micrometers most preferably. The refractive indexes of translucency resin are 1.51-2.00 preferably, 
are 1.51-1.90 more preferably, are 1.51-1.85 still more preferably, and are 1.51-1.80 especially preferably. 
In addition, the refractive index of translucency resin is the value measured without including a translucency 
particle. If a refractive index is too small, acid resistibility will fall. Furthermore, if this is too large, the tint 
of the reflected light becomes strong and is not desirable. 

[0026] As for the binder used for this translucency resin, it is desirable that it is the polymer which has 
saturated hydrocarbon or a polyether as a principal chain, and it is still more desirable that it is the polymer 
which has saturated hydrocarbon as a principal chain. Moreover, as for a binder, it is desirable to construct 
the bridge. As for the polymer which has saturated hydrocarbon as a principal chain, it is desirable to obtain 
by the polymerization reaction of an ethylene nature partial saturation monomer. In order to obtain the 
binder which is constructing the bridge, it is desirable to use the monomer which has two or more ethylene 
nature partial saturation radicals. 

[0027] For the example of the monomer which has two or more ethylene nature partial saturation radicals 
the ester (an example and ethylene GURIKORUJI (meta) acrylate — ) of polyhydric alcohol and an acrylic 
acid (meta) 1, 4-JIKURO hexane diacrylate, pentaerythritol tetrapod (meta) acrylate, Pen 
TAERISURITORUTORI (meta) acrylate, TORIMECHI roll pro pantry (meta) acrylate, Trimethylolethane 
tri(metha)acrylate, dipentaerythritol tetrapod (meta) acrylate, Dipentaerythritol PENTA (meta) acrylate, 
dipentaerythritol hexa (meta) acrylate, 1, 3, 5-cyclohexane triol trimethacrylate, polyurethane polyacrylate, 
the derivative (an example, 1, and 4-divinylbenzene — ) of polyester polyacrylate and vinylbenzene 4- vinyl 
benzoic-acid-2-acryloyl ethyl ester, 1, 4-divinyl cyclohexanone, a vinyl sulfone (an example, divinyl 
sulfone), acrylamide (an example, methylenebis acrylamide), and methacrylamide are contained. The 
acrylate which has at least three functional groups also in these or a methacrylate monomer, and the acrylate 
monomer which has at least five functional groups further are desirable in the viewpoint of a film degree of 
hardness, i.e., damage resistance. The mixture of dipentaerythritol pentaacrylate and dipentaerythritol 
hexaacrylate is marketed and it is used especially preferably. 

[0028] The monomer which has these ethylene nature partial saturation radicals can be hardened by the 
polymerization reaction by ionizing radiation or heat after the dissolution, spreading, and desiccation to a 
solvent with a polymerization initiator and various kinds of other additives. 

[0029] In addition to it instead of the monomer which has two or more ethylene nature partial saturation 
radicals, the structure of cross linkage may be introduced into a binder by the reaction of a cross-linking 
radical. An isocyanate radical, an epoxy group, an aziridine radical, an oxazoline radical, an aldehyde group, 
a carbonyl group, a hydrazine radical, a carboxyl group, a methylol radical, and an activity methylene group 
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are contained in the example of a cross-linking functional group. A metal alkoxide like a vinyl sulfonic acid, 
an acid anhydride, a cyanoacrylate derivative, a melamine, the etherification methylol, ester and urethane, 
and a tetramethoxy silane can also be used as a monomer for introducing the structure of cross linkage. Like 
a block isocyanate radical, the functional group which shows cross-linking as a result of a decomposition 
reaction may be used. That is, even if a cross-linking functional group does not immediately show a reaction 
in this invention, reactivity may be shown as a result of decomposing. The binder which has these cross- 
linking functional group can form the structure of cross linkage by heating after spreading. 
[0030] As for trans lucency resin, it is desirable to be formed from the metallic-oxide ultrafine particle which 
has the monomer which has a high refractive index in this, and/or a high refractive index in addition to the 
above-mentioned binder polymer. A bis(4-methacryloyl thiophenyl) sulfide, vinyl naphthalene, a vinyl 
phenyl sulfide, a 4-meta-chestnut ROKISHI phenyl-4 f -methoxypheny thioether, etc. are contained in the 
example of a high refractive-index monomer. It is desirable to contain a particle 50nm or less preferably the 
particle size of lOOnm or less which becomes the example of the metallic-oxide ultrafine particle which has 
a high refractive index from a zirconium, titanium, aluminum, an indium, zinc, tin, and at least one oxide 
chosen from the inside of antimony. The oxide ultrafine particle of at least one sort of metals chosen from 
aluminum, Zr, Zn, Ti, In, and Sn as a metallic-oxide ultrafine particle which has a high refractive index is 
desirable, and Zr02, Ti02, aluminum 203, In203, ZnO and Sn02, Sb203, ITO, etc. are mentioned as an 
example. Also in these, especially Zr02 is used preferably. As for the addition of the monomer metallurgy 
group oxide ultrafine particle of a high refractive index, it is desirable that it is ten to 90 mass % of the total 
mass of translucency resin, and it is still more desirable in it being 20 to 80 mass %. 
[0031] When translucency resin and a transparence base material film touch, the solvent of the coating 
liquid for forming translucency resin consists of at least one or more kinds of solvents which dissolve a 
transparence base material film (for example, triacetyl cellulose base material), and at least one or more 
kinds of solvents which do not dissolve a transparence base material film, in order to aim at anti-dazzle 
property manifestation and coexistence of the adhesion of a between [ a base material and an anti-glare 
layer ]. the solvent in which at least one kind in the solvent which does not dissolve a transparence base 
material film dissolves a transparence base material film more preferably — it is more desirable than at least 
one kind that it is a high-boiling point. Still more preferably, among the solvents which do not dissolve a 
transparence base material film, among a solvent with the highest boiling point, and the solvent which 
dissolves a transparence base material film, it is that a boiling point temperature gradient with a solvent with 
the highest boiling point is 30 degrees C or more, and is 50 degrees C or more most preferably. 
[0032] as the solvent which dissolves a transparence base material film (preferably triacetyl cellulose) — the 
number of carbon children - ether [ of 3-12 ]: - specifically Dibutyl ether, dimethoxymethane, 
dimethoxyethane, diethoxy ethane, Propylene oxide, 1,4-dioxane, 1, 3-dioxolane, carbon numbers, such as 
1, 3, 5-trioxane, a tetrahydrofiiran, an anisole, and a phenetole, - ketones [ of 3-12 ]: — specifically An 
acetone, a methyl ethyl ketone, a diethyl ketone, dipropyl ketone, carbon numbers, such as diisobutyl 
ketone, cyclopentanone, a cyclohexanone, methylcyclohexanone, and methylcyclohexanone, — ester [ of 3- 
12 ]: - specifically Ethyl formate, propyl formate, formic acid n-pentyl, methyl acetate, ethyl acetate, The 
organic solvent which has two or more kinds of functional groups, such as methyl propionate, propione ** 
ethyl, n-pentyl acetate, and gamma-PUCHIRO lactone : specifically 2-methoxy methyl acetate, 2-ethoxy 
methyl acetate, 2-ethoxy ethyl acetate, 2-ethoxy ethyl propionate, 2-methoxyethanol, 2-propoxy ethanol, 2- 
butoxyethanol, 1, 2-diacetoxy acetone, an acetylacetone, diacetone alcohol, methyl acetoacetate, an ethyl 
acetoacetate, etc. are mentioned, these are one-sort independent — it is — it can use combining two or more 
sorts. As a solvent which dissolves a transparence base material, ketones are desirable. 
[0033] As a solvent which does not dissolve a transparence base material film (preferably triacetyl 
cellulose), a methanol, ethanol, 1-propanol, 2-propanol, 1-butanol, 2-butanol, a tert-butanol, 1-pentanol, 2- 
methyl-2-butanol, a cyclohexanol, isobutyl acetate, methyl isobutyl ketone, 2-octanone, 2-pentanone, 2- 
hexanone, 2-heptanone, 3-pentanone, 3-heptanone, and 4-heptanone are mentioned, these are one-sort 
independent — it is — it can use combining two or more sorts. 

[0034] 5 / 95 - 50/50 are desirable, and are 10 / 90 - 40/60 more preferably, and the mass rates (A/B) of the 
total amount (A) of the solvent which dissolves a transparence base material film, and the total amount (B) 
of the solvent which does not dissolve a transparence base material film are 15 / 85 - 30/70 still more 
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preferably. 

[0035] As the hardening approach of the above ionizing-radiation hardening mold resin constituents, it can 
harden by the exposure of the usual hardening approach of said ionizing-radiation hardening mold resin 
constituent, i.e., an electron ray, and ultraviolet rays. 

[0036] For example, in electron ray hardening, the electron ray which is emitted from various electron ray 
accelerators, such as a cock ROFUWARUTON mold, a BANDE graph mold, a resonance transformation 
mold, an insulating core transformer mold, a linear model, the Dynamitron mold, and a RF mold, and which 
has the energy of 100-300KeV preferably is used 50 to 1000 KeV, and when it is ultraviolet curing, the 
ultraviolet rays emitted from beams of light, such as an ultrahigh pressure mercury lamp, a high-pressure 
mercury-vapor lamp, a low pressure mercury lamp, a carbon arc a xenon arc, and a metal halide lamp, can 
be used. 

[0037] A [low refractive-index layer] low refractive- index layer is the purpose which carries out acid- 
resisting ability grant, and is prepared in the outermost layer of the side which established the optical 
diffusion layer on the base material as an acid-resisting layer. The refractive indexes of a low refractive- 
index layer are 1.35-1.45 preferably as above-mentioned. As for the refractive index of a low refractive- 
index layer, it is desirable to fill the following formula (I). 
(mlambda/4) x0.7<nldl<(mlambda/4) xl.3 .... Formula (I) 

The number of m is odd [ forward ] (generally 1) among a formula, and nl is the refractive index of a low 
refractive-index layer, and dl is the thickness (nm) of a low refractive-index layer. Moreover, lambda is the 
wavelength of a visible ray and is the value of the range of 450-650 (nm). in addition, it means that m 
(forward odd number ~ it is usually 1) which fills a formula (I) in the range of the above-mentioned 
wavelength as filling the above-mentioned formula (I) exists. 

[0038] The fluorine-containing resin which the cross-linking fluorine-containing compound of thermosetting 
or an ionizing-radiation hardening mold hardened is used for the low refractive-index layer of this invention. 
Thereby, compared with the low refractive-index layer which used magnesium fluoride and a calcium 
fluoride, even if it uses as an outermost layer, it excels in damage resistance. As a refractive index of the 
cross-linking fluorine-containing compound of thermosetting or an ionizing-radiation hardening mold, 1.45 
or less [ 1.35 or more ] are desirable. The dynamic friction coefficient of the hardened fluorine-containing 
resin is desirable, and the contact angle over 0.03 to 0. 15 and water is 90 - 120 degrees preferably, as such a 
cross-linking fluorine-containing compound — a perfluoroalkyl radical content silane compound (for 
example, (heptadeca fluoro -1,1,2, and 2-tetradecyl), triethoxysilane) etc. — others - the fluorine- 
containing copolymer which makes a configuration unit a fluorine-containing monomer and the monomer 
for cross-linking radical grant is mentioned. 

[0039] As an example of a fluorine-containing monomer unit, they are the parts of fluoro olefins and acrylic 
acids (for example, fluoro ethylene, vinylidene fluoride, tetrafluoroethylene, hexafluoro ethylene, 
hexafluoropropylene, perfluoro -2, the 2-dimethyl -1, 3-JIOKI SOL, etc.) (meta) or full fluorination alkyl 
ester derivatives, completeness, or partial fluorination vinyl ether, for example (for example, bis-coat 6FM 
(product made from the Osaka organic chemistry), M-2020, etc. (Daikin make)). 

[0040] The acrylate monomers (for example, (meta), an acrylic acid, methylol (meta) acrylate, hydroxyalkyl 
(meta) acrylate, allyl compound acrylate, etc.) which have others, a carboxyl group and hydroxyl, an amino 
group, a sulfonic group, etc. (meta) are mentioned to intramolecular like glycidyl methacrylate as a 
monomer for cross-linking radical grant. [ monomer / which has a cross-linking functional group beforehand 
(meta) / acrylate ] It is indicated by JP, 10-253 88, A and JP,10-147739,A that the latter can introduce the 
structure of cross linkage after copolymerization. 

[0041] Moreover, not only the copolymer of the above-mentioned fluorine-containing monomer and the 
monomer for cross-linking radical grant but the polymer which other monomers copolymerized in this may 
be used for a low refractive-index layer, the monomer of others which may be copolymerized — especially — 
limitation - there is nothing — for example, olefins (ethylene — ) acrylic ester (a methyl acrylate --), such as 
a propylene, an isoprene, a vinyl chloride, and a vinylidene chloride A methyl acrylate, an ethyl acrylate, 2- 
ethylhexyl acrylate, methacrylic ester (a methyl methacrylate and ethyl methacrylate --) a styrene derivative 
(styrene --), such as methacrylic-acid butyl and ethylene glycol dimethacrylate Vinyl ether (methyl vinyl 
ether etc.), such as a divinylbenzene, vinyltoluene, and alpha methyl styrene Vinyl ester, acrylamides (vinyl 
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acetate, propionic-acid vinyl, cinnamic acid vinyl, etc.), methacrylamide (N-tert-butyl acrylamide, N- 
cyclohexyl acrylamide, etc.), an AKURIRO 2 tolyl derivative, etc. can be mentioned. 
[0042] In order to give damage resistance to the fluorine-containing resin used for a low refractive-index 
layer, mean particle diameter is desirable and it is desirable to add and use the oxide ultrafine particle of 
0.001-0.05-micrometer Si more preferably 0.1 micrometers or less. From a viewpoint of acid resistibility, 
although it is so desirable that a refractive index is low, if the refractive index of fluorine-containing resin is 
lowered, damage resistance will get worse. Then, the best point of the balance of damage resistance and a 
low refractive index can be found out by optimizing the refractive index of fluorine-containing resin, and the 
addition of the oxide ultrafine particle of Si. As an oxide ultrafine particle of Si, the silica sol distributed by 
the commercial organic solvent may be added to coating liquid as it is, or various commercial silica powder 
objects may be distributed and used for an organic solvent. 

[0043] As for an acid-resisting film, it is desirable that perpendicular exfoliation electrification measured by 
ordinary temperature normal relative humidity to either triacetyl cellulose (TAC) or polyethylene 
terephthalate (PET) is -200pc (picocoulomb)/2-+200pc (picocoulomb)/cm cm2. It is -100 pc/cm - +100 
pc/cm2 more preferably, is -50 pc/cm2 - +50 pc/cm2 still more preferably, and is 0 pc/cm2 most preferably. 
Here, pc (picocoulomb) of a unit is 10 - 12C. Still more preferably, perpendicular exfoliation electrifications 
measured at 10% of ordinary temperature RH are -100 pc/cm2 - +100 pc/cm2, are -50 pc/cm2 - +50 pc/cm2 
still more preferably, and are 0 pc/cm2 most preferably. 

[0044] The measuring method of perpendicular exfoliation electrification is as follows. The measurement 
sample is beforehand left under the environment of measurement temperature humidity for 2 hours or more. 
The measuring device consisted of a head which holds the base on which a measurement sample is put, and 
a partner's film, and can repeat sticking by pressure and exfoliation from a top to a measurement sample, and 
the electrometer which measures the amount of electrifications on this head is connected. The anti-dazzle 
property acid-resisting film to measure is put on a base, and a head is equipped with TAC or PET. After 
discharging a measurement part, it repeats making a head stick to a measurement sample by pressure, and 
making it exfoliate, the value of electrification at the time of the 1st exfoliation and the 5th exfoliation is 
read, and this is averaged. A sample is changed, this is repeated with three samples, and what averaged all is 
considered as perpendicular exfoliation electrification. 

[0045] Although it may be charged in the case where it is charged in plus according to the class of a partner 
film or measurement sample, and minus, the magnitude of an absolute value poses a problem. Moreover, 
generally the absolute value of electrification of the direction under the environment of low humidity 
becomes large. This absolute value of the anti-dazzle property acid-resisting film of this invention is also 
small. 

[0046] Since the absolute value of perpendicular exfoliation electrification at ordinary temperature normal 
relative humidity and 10% of ordinary temperature RH is small, an acid-resisting film is excellent in 
protection-against-dust nature. In order to make the value of perpendicular exfoliation electrification into the 
above-mentioned range, it is carried out by adjusting the rate of the various elements of an acid-resisting 
film front face. 

[0047] The surface-electrical-resistance values of an acid-resisting film are more than lxl012ohms / ** 
preferably more than 1x101 lohms / **. The measuring method of a surface-electrical -resistance value is a 
circle electrode method indicated by JIS. That is, the current value of electrical-potential-difference 
impression and 1 minute after is read, and a surface-electrical-resistance value (SR) is calculated. In this 
invention, a view differs from the approach of improving protection-against-dust nature (dust adhesion 
tightness) by making a surface-electrical-resistance value small, for example, carrying out to below 
lxlOlOohms / **, fundamentally. Since the absolute value of perpendicular exfoliation electrification is 
made small by the approach which did not adopt this approach in order that image display grace might fall, 
but was described above in this invention, it is not necessary to make a surface-electrical-resistance value 
small, a surface-electrical-resistance value can be carried out to more than 1x101 lohms / **, and image 
display grace does not fall. 

[0048] The average in the wavelength field from 450nm to 650nm of the mirror reflectivity in 5 times 
incidence is 2.5% or less, 1.2% or less of an acid-resisting film is desirable, and it is 1.1% or less more 
preferably. Moreover, it is desirable that the average in the wavelength field from 450nm to 650nm of the 
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rate of integrated reflection in 5 times incidence is 2.5% or less, and it is 2.3% or less more preferably. 
[0049] The mirror reflectivity in the above-mentioned 5 times incidence and 5 times incidence are 
explained. The mirror reflectivity in 5 times incidence is the rate of luminous intensity reflected in the -five 
directions of a normal over the light which carried out incidence from [ of a sample / +five ] the normal, and 
becomes a scale reflected [ by the specular reflection of a background ]. In applying to an anti-dazzle 
property acid-resisting film, the luminous intensity which reflected only the part of the scattered light 
resulting from the surface irregularity prepared for anti-dazzle property grant in the -five directions of a 
normal becomes weak. Therefore, mirror reflectivity can be called measuring method reflecting contribution 
of both anti-dazzle property and acid resistibility. 

[0050] On the other hand, the rate of integrated reflection in 5 times incidence is the rate of the integral 
value of luminous intensity reflected in all the directions over the light which carried out incidence from [ of 
a sample / +five ] the normal. Since reduction of the reflected light by anti-dazzle property does not take 
place in applying to an acid-resisting film, measurement only reflecting acid resistibility is possible. 
Therefore, it becomes possible by making the average in the wavelength field from 450nm to 650nm of the 
reflection factor of above both into 2.5% or less (mirror reflectivity) and 2.5% or less (rate of integrated 
reflection), respectively to satisfy anti-dazzle property and acid resistibility to coincidence. 
[0051] If the average in the wavelength field from 450nm to 650nm of the mirror reflectivity in the 5 times 
incidence of an acid-resisting film exceeds 2.5%, reflected [ a background ] will be worrisome and the 
visibility when applying to the surface film of a display will fall. On the other hand, if the average in the 
wavelength field from 450nm to 650nm of the rate of integrated reflection in the 5 times incidence of an 
acid-resisting film exceeds 2.5%, the contrast improvement effect of a display will decrease, the display 
screen will milk by the scattered light of the surface irregularity reason for anti-dazzle property grant, and 
the display grace of a display will fall. 

[0052] When the tint of the specular reflection light to the 5 times incident light of the CIE standard light 
source D65 quantifies with L* of a CIE1976 L*a*b* color space, a*, and b* value, as for an acid-resisting 
film, it is desirable to be designed so that it may enter within the limits of L*<=10, 0 <=a*<=2, and -5 
<=b*<=2, respectively. The tint of the specular reflection light which fills this is a neutral tint, the spectrum 
which the tint of the specular reflection light to the 5 times incident light of the CIE standard light source 
D65 computed the actual measurement of the mirror reflectivity in a 780nm field, and the product of the 
spectral distribution in each wavelength of the light source D65 from the wavelength of 380nm in 5 times 
incidence, and was obtained — L* value of a CIE 1976 L*a*b* color space, a* value, and b* value can be 
quantified by computing, respectively from a reflectance spectrum. Acid resistibility is not enough if L* 
value is larger than 10. When a* value is larger than 2, the red purple of the reflected light is strong, and 
green becomes strong and is not conversely desirable at less than zero. Moreover, yellow becomes strong 
and is not desirable, if b* value has strong blueness at less than -five and is larger than 2. 
[0053] The acid-resisting film which has the reflected light of such a neutral tint, and has a low reflection 
factor is obtained by optimizing the balance of the refractive index of a low refractive-index layer, and the 
refractive index of the binder material of an anti-glare layer. Although the antireflection film by the optical 
thin film by vacuum evaporationo of three or more layers, a spatter, etc. can generally reduce the average of 
mirror reflectivity to 0.3% or less, therefore L* value can also be reduced or less to three a* value is sharply 
improved in respect of the tint of this reflected light with the anti-dazzle property acid-resisting film of this 
invention, although 10 or more and b* value turned into less than -ten value and the tint of the reflected light 
had become a very strong thing. 

[0054] As a material of a [transparence base material] transparence base material, there are a transparence 
resin film, a transparence resin plate, a transparence resin sheet, and clear glass. As a transparence resin 
film, a triacetyl cellulose (TAC) film (refractive index 1.48), a polyethylene terephthalate (PET) film, a 
diacetylene cellulose film, an acetate-butylate cellulose film, a polyether sulphone film, the Pori acrylic 
resin film, a polyurethane system resin film, polyester film, a polycarbonate film, a polysulfone film, a 
polyether film, the poly methyl pentene film, a polyether ketone film, an acrylic (meta) nitril film, etc. can 
be used. Moreover, thickness is usually set to 25 micrometers - about 1000 micrometers. Since a 
transparence base material uses for the outermost surface of a polarizing plate, it is desirable to use the 
cellulose acetate film generally used as a protection film of a polarizing plate. As a transparence base 
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material film of a light-scattering film, transparency is high and a cellulose acetate film with a smooth front 
face is desirable. 

[0055] Especially the thing for which the cellulose acetate whenever [ acetylation / whose ] are 59.0 thru/or 
61.5% is used for a transparence base material film in this invention is desirable. Whenever [ acetylation ] 
means the amount of joint acetic acids per cellulose unit mass. Whenever [ acetylation ] follows 
measurement and count of whenever [ in ASTMiD -817-91 (the examining methods, such as cellulose 
acetate) / acetylation ]. As for the viscosity average polymerization degree (DP) of cellulose ester, it is 
desirable that it is 250 or more, and it is still more desirable that it is 290 or more. Moreover, as for the 
cellulose ester used for this invention, it is desirable that the molecular weight distribution of Mw/Mn (Mw 
is mass average molecular weight and Mn is number average molecular weight) by gel permeation 
chromatography are narrow. As a value of concrete Mw/Mn, it is desirable that it is 1.0 thru/or 1.7, it is still 
more desirable that it is 1.3 thru/or 1.65, and it is most desirable that it is 1.4 thru/or 1.6. 
[0056] Generally, the hydroxyl group of 2, 3, and 6 of a cellulose reed rate is not necessarily distributed 
equally [ whenever / whole permutation ] to every [3/1/], and has the inclination for whenever 
[ permutation / of hydroxyl group ] to become small the 6th place. As for more ones, in this invention, 
whenever [ permutation / of 6 place hydroxyl group of a cellulose reed rate ] is desirable compared with the 
2 or 3rd place. It is desirable that the hydroxyl group of the 6th place is permuted by the acyl group 32% or 
more to whenever [ whole permutation ], and it is desirable that it is especially 34% or more 33 more% or 
more. It is still more desirable that whenever [ permutation / of an acyl group ] is [ of a cellulose reed rate ] 
0.88 or more the 6th place, the propionyl radical the 6th place of whose hydroxyl group is a with a carbon 
numbers of three or more acyl group in addition to an acetyl group, and a BUCHIROIRU radical — it is 
disclosed and you may permute by the roil radical, benzoyl, an acryloyl radical, etc. It can ask for 
measurement of whenever [ permutation / of each location ] by NMR. this invention — a cellulose — reed — 
a rate - ****** - jpj 1-585 1,A a publication - 0043 - " - 0044 " - "-- an example - " -- [-- 
composition - an example — one — ] — "-- 0048 — " - "-- 0049 — " — [— composition — an example — two — ] 
— "— 0051 — " - "— 0052 — " — [— composition — an example — three — ] — an approach — obtaining — 
having had — cellulose acetate — it can use . 

[0057] It is desirable to manufacture a cellulose acetate film by the solvent cast method. By the solvent cast 
method, a film is manufactured using the solution (dope) which dissolved cellulose acetate in the organic 
solvent. As for an organic solvent, it is desirable that the solvent with which the ether of 3 thru/or 12 and a 
carbon atomic number are chosen for a carbon atomic number, and the ester and the carbon atomic number 
of 3 thru/or 12 are chosen for the ketone of 3 thru/or 12 and a carbon atomic number from the halogenated 
hydrocarbon of 1 thru/or 6 is included. The ether, a ketone, and ester may have cyclic structure. The 
compound which has two or more either of the functional groups (namely, -O-, -CO-, and -COO-) of the 
ether, a ketone, and ester can also be used as an organic solvent. The organic solvent may have other 
functional groups like an alcoholic hydroxyl group. In the case of the organic solvent which has two or more 
kinds of functional groups, the carbon atomic number should just be convention within the limits of the 
compound which has one of functional groups. 

[0058] Diisopropyl ether, dimethoxymethane, dimethoxy ethane, 1,4-dioxane, 1, 3-dioxolane, a 
tetrahydrofiiran, an anisole, and a phenetole are contained in the example of the ether of 3 thru/or 12 for a 
carbon atomic number. An acetone, a methyl ethyl ketone, a diethyl ketone, diisobutyl ketone, a 
cyclohexanone, and methyl cyclohexanone are contained in the example of the ketones of 3 thru/or 12 for a 
carbon atomic number. Ethyl formate, propyl formate, pentyl formate, methyl acetate, ethyl acetate, and 
pentyl acetate are contained in the example of the ester of 3 thru/or 12 for a carbon atomic number. 
[0059] 2-ethoxyethyl acetate, 2-methoxyethanol, and 2-butoxyethanol are contained in the example of the 
organic solvent which has two or more kinds of functional groups. As for the carbon atomic number of 
halogenated hydrocarbon, it is desirable that it is 1 or 2, and it is most desirable that it is 1 . As for the 
halogen of halogenated hydrocarbon, it is desirable that it is chlorine. It is more desirable that it is [ 30 
thru/or 70 mol ] %, it is desirable that it is [ 25 thru/or 75 mol ] %, and it is [ as for the rate that the hydrogen 
atom of halogenated hydrocarbon is permuted by the halogen, it is still more desirable that it is / 35 thru/or 
65 mol / %, and ] most desirable that it is [ 40 thru/or 60 mol ] %. Methylene chloride is typical halogenated 
hydrocarbon. Two or more kinds of organic solvents may be mixed and used. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 4/5/2006 



JP,2003-270409,A [DETAILED DESCRIPTION] 



Page 11 of 24 



[0060] A cellulose acetate solution can be prepared by the general approach. A general approach is 0 
degrees C or more in temperature (ordinary temperature or elevated temperature), and means processing. 
Preparation of a solution can be carried out using the preparation approach of a dope and equipment in the 
usual solvent cast method. In addition, in the case of a general approach, it is desirable to use halogenated 
hydrocarbon (especially methylene chloride) as an organic solvent. A non-chlorine solvent can also be used 
and what is indicated by the open technical report 2001-1745 is raised about it. the inside of the solution 
with which the amount of cellulose acetate is obtained ~ ten — or it adjusts 40 mass % so that it may be 
contained. As for the amount of cellulose acetate, it is still more desirable that it is 10 thru/or 30 mass %. 
The additive of arbitration mentioned later may be added in an organic solvent (the main solvent). A 
solution can be prepared by stirring cellulose acetate and an organic solvent in ordinary temperature (0 
thru/or 40 degrees C). A high-concentration solution may be stirred under pressurization and heating 
conditions. Cellulose acetate and an organic solvent are put into a pressurization container, and are sealed, 
and specifically, it stirs, heating to the temperature of the range which more than the boiling point in the 
ordinary temperature of a solvent and a solvent do not boil under pressurization. Whenever [ stoving 
temperature ] is usually 40 degrees C or more, are 60 thru/or 200 degrees C preferably, and are 80 thru/or 
110 degrees C still more preferably. 

[0061] Each component may be put into a container, after rough-mixing beforehand. Moreover, you may 
supply to a container one by one. The container needs to be constituted so that it can stir. Inert gas, such as 
nitrogen gas, is poured in and a container can be pressurized. Moreover, the rise of the vapor pressure of the 
solvent by heating may be used. Or each component may be added under a pressure after sealing a 
container. When heating, heating from the exterior of a container is desirable. For example, jacket type 
heating apparatus can be used. Moreover, the whole container can also be heated by forming a plate heater 
in the exterior of a container, piping it, and circulating a liquid. It is desirable to prepare a stirring aerofoil in 
the interior of a container, and to stir using this. A stirring aerofoil has the desirable thing of the die length 
which reaches near the wall of a container. In order to update the liquid membrane of the wall of a container 
at the end of a stirring aerofoil, at it, it is desirable to prepare an extra jacket aerofoil. Instruments, such as a 
pressure gage and a thermometer, may be installed in a container. Each component is dissolved into a 
solvent within a container. The prepared dope is cooled using a heat exchanger etc., after taking out from the 
container after cooling or taking out. 

[0062] A solution can also be prepared with a cooling solution process. With a cooling solution process, 
making it dissolve can dissolve cellulose acetate also into a difficult organic solvent by the usual dissolution 
approach. In addition, even if it is the solvent which can dissolve cellulose acetate by the usual dissolution 
approach, according to the cooling solution process, there is effectiveness that a quickly uniform solution is 
obtained. First in a cooling solution process, it adds gradually, agitating cellulose acetate in an organic 
solvent at a room temperature. As for the amount of cellulose acetate, it is desirable 10 thru/or to adjust into 
this mixture, 40 mass % So that it may be contained. As for the amount of cellulose acetate, it is still more 
desirable that it is 10 thru/or 30 mass %. Furthermore, the additive of arbitration mentioned later may be 
added in mixture. 

[0063] Next, mixture is cooled at -100 thru/or -10 degrees C (preferably -80 thru/or -10 degrees C, still more 
preferably -50 thru/or -20 degrees C, most preferably -50 thru/or -30 degrees C). Cooling can be carried out 
in for example, a dry ice methanol bath (-75 degrees C) or the cooled diethylene-glycol solution (-30 thru/or 
-20 degrees C). Thus, if it cools, the mixture of cellulose acetate and an organic solvent will be solidified. It 
is desirable that it is [ 4 degree-C ] above by /, as for a cooling rate, it is still more desirable that it is [ 8 
degree-C ] above by /, and it is most desirable that it is [ 12 degree-C ] above by /. Although a cooling fate is 
so desirable that it is quick, it is an upper limit with a second theoretical 10000 degrees C /, and is an upper 
limit with a second technical 1000 degrees C /, and is an upper limit with a second practical 100 degrees C /. 
In addition, a cooling rate is the value which broke the difference of the temperature when starting cooling, 
and final cooling temperature by time amount after starting cooling until it reaches final cooling 
temperature. 

[0064] Furthermore, if this is warmed at 0 thru/or 200 degrees C (preferably 0 thru/or 150 degrees C, still 
more preferably 0 thru/or 120 degrees C, most preferably 0 thru/or 50 degrees C), cellulose acetate will 
dissolve into an organic solvent. Leaving it in a room temperature may also stop a temperature up, it may be 
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under hot bath, and may be warmed, warming — it is desirable that it is [ 4 degree-C ] above by /, as for a 
rate, it is still more desirable that it is [ 8 degree-C ] above by /, and it is most desirable that it is [ 12 degree- 
C ] above by /. warming ~ although a rate is so desirable that it is quick, it is an upper limit with a second 
theoretical 10000 degrees C /, and is an upper limit with a second technical 1000 degrees C /, and is an 
upper limit with a second practical 100 degrees C /. in addition, warming - temperature in case a rate starts 
warming, and final warming — since warming is started for a difference with temperature — final warming — 
it is the value broken by time amount until it reaches temperature. A uniform solution is obtained as 
mentioned above. In addition, when the dissolution is inadequate, actuation of cooling and warming may be 
repeated. It can judge whether the dissolution is enough only by observing the appearance of a solution by 
viewing. 

[0065] In a cooling solution process, in order to avoid moisture mixing by the dew condensation at the time 
of cooling, it is desirable to use a well-closed container, moreover, cooling — warming — actuation — setting 

— the time of cooling — pressurizing — warming — the time — decompressing — if — dissolution time amount 

— it can be shortened . In order to carry out pressurization and reduced pressure, it is desirable to use a 
pressure-resistant container. In addition, according to the differential scanning calorimetry (DSC), the false 
phase transition point of a sol condition and the gel state will exist in about 33 degrees C, and the solution of 
20 mass % which dissolved cellulose acetate (whenever [ acetylation ]: 60.9%, viscosity average degree-of- 
polymerization:299) into methyl acetate with the cooling solution process will be in the uniform gel state 
below at this temperature. Therefore, it is necessary to ** this solution preferably more than false phase 
transition temperature at about [ gel phase-transition-temperature plus 10 degree C ] temperature. However, 
this false phase transition temperature changes whenever [ acetylation / of cellulose acetate ] with viscosity 
average polymerization degree, solution concentration, or organic solvents to be used. 

[0066] From the prepared cellulose acetate solution (dope), a cellulose acetate film is manufactured by the 
solvent cast method. A dope is cast on a drum or a band, evaporates a solvent, and forms a film. As for the 
dope before flow casting, it is desirable to adjust concentration so that the amount of solid content may 
become 1 8 thru/or 35%. As for the front face of a drum or a band, it is desirable to make a mirror plane 
condition, the flow casting and the desiccation approach in the solvent cast method — a U.S. Pat. No. 
2336310 number - said - No. 2367603 - said - No. 2492078 - said - No. 2492977 - said - No. 2492978 

— said - No. 2607704 - said - No. 2739069 - said - No. 2739070 and British JP,640731,B - said - each 
official report of each specification of No. 736892, JP,45-4554,B, 49-5614, JP,60-176834,A, 60-203430, 
and 62-1 15035 has a publication. As for a dope, it is desirable that skin temperature casts on a drum 10 
degrees C or less or a band. After casting, it is desirable to guess a style 2 seconds or more and to dry. The 
obtained film can be stripped off from a drum or a band, it can dry by the elevated-temperature wind which 
changed temperature serially to further 100 to 160 degrees C, and a residual solvent can also be evaporated. 
The above approach has a publication in JP,5-17844,B. According to this approach, it is possible to strip off 
from flow casting and to shorten the time amount of until. In order to enforce this approach, it is required for 
a dope to gel in the drum at the time of flow casting or the skin temperature of a band. 

[0067] It can also film-ize by the flow casting more than two-layer using the prepared cellulose reed rate 
solution (dope). In this case, it is desirable to produce a cellulose reed rate film by the solvent cast method. 
A dope is cast on a drum or a band, evaporates a solvent, and forms a film. As for the dope before flow 
casting, it is desirable to adjust concentration so that the amount of solid content may become 10 - 40%. As 
for the front face of a drum or a band, it is desirable to make a mirror plane condition. 
[0068] It is possible to cast two or more cellulose reed rate solutions, when casting two or more cellulose 
reed rate liquid more than two-layer, and while the solution containing a cellulose reed rate is made to cast, 
respectively and carries out a laminating from two or more flow casting openings which kept and prepared 
spacing in the travelling direction of a base material, a film may be produced, for example, it can be adapted 
for JP,61-158414,A, JP, 1-1224 19, A, JP,1 1-198285,A, etc. in the approach of a publication. Moreover, also 
by casting a cellulose reed rate solution from two flow casting openings, to film-ize is possible, for example, 
it can carry out by the approach of a publication to JP,60-27562,B, JP,6 1-94724, A, JP,61-947245,A, JP,61- 
104813,A, JP,61-158413,A, and JP,6-134933,A. Moreover, the cellulose reed rate film flow casting 
approach which wraps the flow of the hyperviscous cellulose reed rate solution of a publication in the 
cellulose reed rate solution of hypoviscosity to JP,56-162617,A, and extrudes the quantity and the cellulose 
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reed rate solution of hypoviscosity to coincidence may be used. 

[0069] Or it is the approach which it is possible for to produce a film, for example, is indicated more by 
JP,44-20235,B by performing second flow casting to the side which stripped off the film cast to the base 
material with the first flow casting opening again using two flow casting openings, and was in contact with 
the base material side. The same solution is sufficient as the cellulose reed rate solution to cast, a different 
cellulose reed rate solution is especially sufficient as it, and it is not limited. What is necessary is just to 
extrude the cellulose reed rate solution according to the function from each flow casting opening, in order to 
give a function to two or more cellulose reed rate layers. Furthermore, casting other stratum functionale (for 
example, a glue line, a color layer, an antistatic layer, an anti halation layer, UV absorption layer, a 
polarization layer, etc.) into coincidence can also carry out a cellulose reed rate solution. 
[0070] With monolayer liquid, in order to make it required film thickness, it is required to extrude a 
hyperviscous cellulose reed rate solution at high concentration, in that case, the stability of a cellulose reed 
rate solution is bad, and a solid is generated, and it becomes BUTSU failure, or smoothness is poor, and it 
becomes a problem in many cases. By casting two or more cellulose reed rate solutions from flow casting 
opening as this solution, it can extrude a hyperviscous solution on a base material to coincidence, and it can 
attain reduction-ization of a desiccation load by using a thick cellulose reed rate solution, and smoothness 
not only can also produce the film of the shape of a field which improved and was excellent, but can raise 
the production speed of a film. 

[0071] On a cellulose acetate film, in order to improve mechanical physical properties, or in order to 
improve a rate of drying, a plasticizer can be added. Phosphoric ester or carboxylate is used as a plasticizer. 
Triphenyl phosphate (TPP) and tricresyl phosphate (TCP) are contained in the example of phosphoric ester. 
As carboxylate, phthalic ester and citrate are typical. Dimethyl phthalate (DMP), diethyl phthalate (DEP), 
dibutyl phthalate (DBP), dioctyl phthalate (DOP), diphenyl phthalate (DPP), and diethyl hexyl phthalate 
(DEHP) are contained in the example of phthalic ester. O-acetyl citric-acid triethyl (OACTE) and O-acetyl 
tributyl citrate (OACTB) are contained in the example of citrate. Butyl oleate, methyl ricinoleate acetyl, a 
dibutyl sebacate, and various trimellitic acid ester are contained in the example of other carboxylate. A 
phthalate ester plasticizer (DMP, DEP, DBP, DOP, DPP, DEHP) is used preferably. DEP and especially 
DPP are desirable. It is desirable that it is 0.1 thru/or 25 mass [ of the amount of cellulose ester ] %, as for 
the addition of a plasticizer, it is still more desirable that it is 1 thru/or 20 mass %, and it is most desirable 
that it is 3 thru/or 15 mass %. 

[0072] On a cellulose acetate film, a degradation inhibitor (an example, an anti-oxidant, a peroxide 
decomposition agent, radical inhibitor, a metal deactivator, an acid trapping agent, amine) may be added. 
About a degradation inhibitor, each official report of JP,3- 199201, A, 5-1907073, 5-194789, 5-271471, and 
6-107854 has a publication. As for the addition of a degradation inhibitor, it is desirable that it is 0.01 
thru/or 1 mass [ of the solution (dope) to prepare ] %, and it is still more desirable that it is 0.01 thru/or 0.2 
mass %. The effectiveness of a degradation inhibitor is hardly accepted that an addition is under 0.01 mass 
%. If an addition exceeds 1 mass %, the bleed out (oozing out) of the degradation inhibitor on the front face 
of a film may be accepted. As an example of a desirable degradation inhibitor, butyl-ized hydroxytoluene 
(BHT) and tribenzylamine (TBA) can be mentioned especially. 

[0073] As for a cellulose acetate film, it is desirable to perform surface treatment. As the concrete approach, 
corona discharge treatment, glow discharge processing, flame treatment, acid treatment, alkali treatment, or 
UV irradiation processing is mentioned. Moreover, preparing an under coat is also preferably used for a 
JP,7-333433,A specification like a publication. It is desirable to specifically make temperature of a cellulose 
acetate film into 150 degrees C or less below Tg in these processings from a viewpoint holding the 
smoothness of a film. When using it as a transparence protective coat of a polarizing plate, especially the 
thing for which acid treatment or alkali treatment, i.e., the saponification processing to cellulose acetate, is 
carried out from an adhesive viewpoint with the polarization film is desirable. As for surface energy, it is 
desirable that they are 55 or more mN/m, and it is still more desirable that it is [ 60 or more mN/m ] 75 or 
less mN/m. 

[0074] Hereafter, alkali saponification processing is concretely explained to an example. It is desirable to be 
carried out in the cycle which neutralizes a film front face with an acidic solution after being immersed in an 
alkali solution, rinses, and is dried. As an alkali solution, a pottasium hydroxide solution and a sodium- 
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hydroxide solution are mentioned, as for the normality of a hydroxyl ion, it is desirable that they are O.lNs 
thru/or 3.0Ns, and it is still more desirable that they are 0.5Ns thru/or 2.0Ns. Alkali solution temperature has 
a room temperature thru/or the desirable range of 90 degrees C, and is still more desirable. [ of 40 degrees C 
thru/or 70 degrees C ] It is desirable to apply lye and to carry out alkali removal from a film front face by 
rinsing after saponification processing from a viewpoint of productivity. From a wettability viewpoint, as a 
spreading solvent, alcohols, such as IPA, n-butanol, a methanol, and ethanol, are desirable, and adding 
water, propylene glycol, ethylene glycol, etc. as an assistant of the alkali dissolution is used preferably. "The 
foundation of wetting and application" (1989. 12. rear rise company 10 issue) can be asked for solid surface 
energy with a contact angle method, a humid thermal process, and an adsorption process like a publication. 
In the case of the cellulose acetate film of this invention, it is desirable to use a contact angle method. Two 
sorts of solutions which are known can be dropped at a cellulose acetate film, and surface energy is the 
tangent drawn to the drop, and the angle which a film front face makes on the intersection on the front face 
of a drop, and the front face of a film, defines the angle of the direction containing a drop as a contact angle, 
and, specifically, can compute the surface energy of a film by count. 

[0075] Cylindrical liquid crystal or discotheque liquid crystal is sufficient as the liquid crystal compound 
used for a [optical anisotropy layer which consists of liquid crystal compound] optical anisotropy layer, and 
they also contain a polymer liquid crystal or low-molecular liquid crystal, and the thing for which a bridge is 
constructed over low-molecular liquid crystal and that stopped also showing liquid crystallinity further. 
Discotheque liquid crystal is the most desirable as a liquid crystallinity compound of this invention. 
[0076] As a desirable example of cylindrical liquid crystal, the thing of a publication is raised to JP,2000- 
304932,A. As an example of the discotheque liquid crystal of this invention C. Destrade's and others 
research report, Mol.Cryst.71 volume, The benzene derivative, C.Destrade's and others research report 
which are indicated by 1 1 1 pages (1981), Mol.Cryst.122 volume, 141 pages (1985), Physics lett, A, 78 
volumes, The torr KISEN derivative, B.Kohne's and others research report which are indicated by 82 pages 
(1990), Angew.Chem.96 volume, the cyclohexane derivative indicated by 70 pages (1984), and J.M.Lehn's 
and others research report, J. Chem.Commun., 1794 pages (1985), J.Zhang's and others research report, 
J.Am.Chem.Soc.l 16 volume, an aza-crown system, a phenylacetylene system macro cycle indicated by 
2655 pages (1994), etc. can be mentioned. Generally the above-mentioned discotheque liquid crystal makes 
these the mother nucleus based on molecules, is the structure where the alkyl group of a straight chain, an 
alkoxy group, a permutation benzoyloxy radical, etc. were permuted in the shape of a radiation as the 
straight chain, and shows liquid crystallinity. However, if the molecule itself has optically uniaxial 
[ negative ] and it can give fixed orientation, it will not be limited to the above-mentioned publication. 
Moreover, in this invention, the object finally made as having formed from the disc-like compound does not 
need to be said compound, for example, it has the radical to which said low-molecular discotheque liquid 
crystal reacts with heat, light, etc., and a polymerization or the thing which constructed the bridge, carried 
out macromolecule quantification and lost liquid crystallinity is also contained by the reaction with heat, 
light, etc. as a result. The desirable example of the above-mentioned discotheque liquid crystal is indicated 
by JP,8-50206,A. 

[0077] An optical anisotropic layer is a layer which has the birefringence which consists of a compound 
which has a discotheque structural unit, and it is desirable that the field of a discotheque structural unit 
inclines to a transparence base material side, and the include angle of the field of this discotheque structural 
unit and a transparence base material side to make is changing in the depth direction of an optical 
anisotropic layer. 

[0078] Generally, the include angle (tilt angle) of the field of the above-mentioned discotheque structural 
unit is the depth direction of an optical anisotropic layer, and is increasing or decreasing with the increment 
in the distance from the base of an optical anisotropic layer. As for the above-mentioned tilt angle, 
increasing with the increment in distance is desirable. Furthermore, intermittent change which includes the 
change including a continuous increment, continuous reduction, an intermittent increment, intermittent 
reduction, a continuous increment, and continuous reduction, an increment, and reduction as change of a tilt 
angle can be mentioned. Intermittent change includes the field where a tilt angle does not change in the 
middle of the thickness direction. Even if the tilt angle includes the field not changing, increasing or 
decreasing as a whole is desirable. Furthermore, as for a tilt angle, it is desirable that increasing as a whole 
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changes continuously desirable especially. 

[0079] Generally the solution which dissolved a discotheque compound and other compounds in the solvent 
is applied on the orientation film, it dries, and, subsequently the above-mentioned optical anisotropic layer is 
heated to discotheque nematic phase formation temperature, and is obtained by maintaining an orientation 
condition (discotheque nematic phase) after that, and cooling. Or the above-mentioned optical anisotropic 
layer applies the solution which dissolved a discotheque compound and other compounds (further for 
example, a polymerization nature monomer, a photopolymerization initiator) in the solvent on the 
orientation film, and it dries, and the after polymerization of the exposure of UV light etc. is carried out, and 
it is obtained by [ which subsequently heated to discotheque nematic phase formation temperature ] cooling 
further. As a discotheque pneumatic liquid crystal phase-solid phase transition temperature of the 
discotheque liquid crystallinity compound used for this invention, 70-300 degrees C is desirable, and 70-170 
degrees C is especially desirable. 

[0080] For example, the tilt angle of the discotheque unit by the side of a base material can be adjusted, 
choosing the ingredient of a discotheque compound or the orientation film generally, or when a rubbing art 
chooses. Moreover, the tilt angle of the discotheque unit by the side of a front face (air side) can be adjusted 
by choosing other compounds (an example, a plasticizer, a surfactant, a polymerization nature monomer, 
and polymer) generally used with a discotheque compound or a discotheque compound. Furthermore, the 
above-mentioned selection can also adjust extent of change of a tilt angle. 

[0081] Any compounds can be used, unless it has a discotheque compound and compatibility, and it can 
give change of the tilt angle of a liquid crystallinity discotheque compound as the above-mentioned 
plasticizer, a surface active agent, and a polymerization nature monomer or orientation is checked. In these, 
a polymerization nature monomer (compound which has an example, a vinyl group, a vinyloxy radical, an 
acryloyl radical, and a methacryloyl radical) is desirable. Generally the above-mentioned compound is used 
to a discotheque compound in the amount of 1 - 50 mass % (preferably five to 30 mass %). Furthermore, 
polyfunctional acrylate is mentioned as an example of a desirable polymerization nature monomer. The 
number of functional groups has three or more desirable organic functions, and its four or more organic 
functions are still more desirable. 6 organic-functions monomer is the most desirable. 
JIPENTAERISUTORI toll hexa acrylate is mentioned as a desirable example of 6 organic-functions 
monomer. Moreover, it is also possible to mix and use the polyfunctional monomer from which the number 
of these functional groups differs. 

[0082] Any polymers can be used, as long as it has a discotheque compound and compatibility and change 
of a tilt angle can be given to a liquid crystallinity discotheque compound as the above-mentioned polymer. 
Cellulose ester can be mentioned as an example of a polymer. As a desirable example of cellulose ester, 
cellulose acetate, cellulose acetate propionate, hydroxypropylcellulose, and cellulose acetate butylate can be 
mentioned. Generally the above-mentioned polymer is used to a discotheque compound in the amount of 0.1 
- 10 mass % (preferably 0.1 to 8 mass %, especially 0.1 to 5 mass %) so that orientation of a liquid 
crystallinity discotheque compound may not be checked. It is desirable that it is the film which consists of 
discotheque liquid crystal formed in this invention on a cellulose acetate film, the orientation film prepared 
on it, and the orientation film, and consists of a polymer by which the bridge was constructed over the 
orientation film and by which rubbing processing was carried out. 

[0083] The [orientation film] orientation film is a layer which consists of two sorts of polymers over which 
the bridge was constructed. Even if at least one sort of polymers are polymers which can construct a bridge 
in itself, all of a polymer over which a bridge is constructed by the cross linking agent can be used. Using 
the cross linking agent which what introduced the functional group into the polymer or polymer which has a 
functional group is made to react between polymers by light, heat, PH change, etc., and is formed, or is; or 
the high compound of labile, the above-mentioned orientation film can introduce the joint radical which 
originates in a cross linking agent between polymers, and can form it by constructing a bridge in between 
polymers. 

[0084] After applying the coating liquid which usually contains the mixture of the above-mentioned 
polymer or a polymer, and a cross linking agent on a transparence base material, it carries out by performing 
heating etc., but since such bridge formation just secures endurance in the phase of an end product, it may 
perform processing made to construct a bridge in which phase until it obtains the last optical compensation 
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sheet after painting the orientation film on a transparence base material. After considering the stacking 
tendency of the compound (optical anisotropic layer) which has the disc-like structure formed on the 
orientation film the compound which has disc-like structure carries out orientation, it is also desirable to 
construct a bridge enough. Namely, when the coating liquid containing the cross linking agent which can 
construct a bridge in a polymer and this polymer on a transparence base material is applied, after carrying 
out stoving (although bridge formation is generally performed) When whenever [ stoving temperature ] is 
low and it is heated by discotheque nematic phase formation temperature, bridge formation progresses 
further. Rubbing processing is performed, the orientation film is formed, after applying the coating liquid 
containing the compound which, subsequently to this orientation film top, has a disc-like structural unit and 
heating it beyond discotheque nematic phase formation temperature, it cools and an optical anisotropic layer 
is formed. 

[0085] All of a polymer over which a bridge is constructed by the polymer which can construct a bridge in 
itself, or the cross linking agent can be used for the polymer used for the orientation film of this invention. 
There is also a polymer in which both are possible, of course. As an example of the above-mentioned 
polymer, polymethylmethacrylate, an acrylic acid / methacrylic-acid copolymer, Styrene / maleimide 
copolymer, polyvinyl alcohol, and denaturation polyvinyl alcohol, Pori (N-methylol acrylamide), styrene / 
vinyltoluene copolymer, Chlorosulfonated polyethylene, a nitrocellulose, a polyvinyl chloride, Chlorinated 
polyolefins, polyester, polyimide, vinyl acetate / vinyl chloride copolymer, Compounds, such as polymers, 
such as ethylene / vinyl acetate copolymer, a carboxymethyl cellulose, polyethylene, polypropylene, and a 
polycarbonate, and a silane coupling agent, can be mentioned. As an example of a desirable polymer, it is 
water-soluble polymers, such as Pori (N-methylol acrylamide), a carboxymethyl cellulose, gelatin, poly 
BIRUARUKORU, and denaturation polyvinyl alcohol, and gelatin, poly BIRUARUKORU, and 
denaturation polyvinyl alcohol are still more desirable, and poly BIRUARUKORU and denaturation 
polyvinyl alcohol can be mentioned especially. 

[0086] In the above-mentioned polymer, polyvinyl alcohol or denaturation polyvinyl alcohol is desirable, 
and it is most desirable to use together two kinds of the polyvinyl alcohol or denaturation polyvinyl alcohol 
with which degrees of polymerization differ. As polyvinyl alcohol, it is the thing of 70 - 100% of 
saponification degrees, for example, and, generally is the thing of 80 - 100% of saponification degrees, and 
they are a saponification degree 85 thru/or 95% of thing more preferably. As polymerization degree, that of 
100-3000 also has the desirable range. As denaturation polyvinyl alcohol, it is what carried out 
copolymerization denaturation (as a denaturation radical), for example, COONa, Si (OX)3, N(CH3) 3 and 
CI, C9 H19COO, S03Na, and C12H25 grade are introduced » what denaturalized by chain transfer (as a 
denaturation radical) For example, the denaturation object of polyvinyl alcohol, such as what carried out 
denaturation by block polymerization (as a denaturation radical, COOH, CONH2, COOR, C six H5, etc. are 
introduced), with which the COONa, SH, and C12H25 grade is introduced can be mentioned. In these, it is 
un-denaturalizing [ of 80 - 100% of saponification degrees ] thru/or denaturation polyvinyl alcohol, and they 
are a saponification degree 85 95% of un-denaturalizing thru/or alkylthio denaturation polyvinyl alcohol 
more preferably. The synthetic approach of these denaturation polymer, visible-absorption-spectrum 
measurement, the decision approach of the rate y of installation, etc. have a publication in JP,8-338913,A in 
detail. 

[0087] Although the following can be mentioned as an example of the cross linking agent used with 
polymers, such as the above-mentioned polyvinyl alcohol, these are desirable when using together with the 
water-soluble above-mentioned polymer especially polyvinyl alcohol, and denaturation polyvinyl alcohol 
(the above-mentioned specific denaturation object is also included). For example, aldehydes (an example, 
formaldehyde, glyoxal, and glutaraldehyde) N-methylol compound (an example, a dimethylolurea, and 
methylol dimethylhydantoin), the compound (an example --) which acts by activating a dioxane derivative 
(an example, 2, 3-dihydroxy dioxane) and a carboxyl group Cull BENIUMU, 2-naphthalene sulfonate, 1, 
and 1 -screw pyrrolidine- 1-chloropyridinium and 1-morpholino carbonyl-3- (sulfonate aminomethyl), an 
activity vinyl compound (an example, 1 and 3, and 5-thoria KUROIRU-hexahydro-s-triazine --) Bis(vinyl 
sulfone) methane and N, and N'-methylenebis - [beta-(vinyl sulfonyl) propione amide], An activity 
halogenated compound (an example, 2, 4-dichloro-6-hydroxy-S-triazine), isoxazoles, dialdehyde starch, etc. 
can be mentioned, these are independent — or it can combine and use. When productivity is taken into 
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consideration, use of the high aldehydes of labile and division glutaraldehyde is desirable. 
[0088] As a cross linking agent, there is especially no limitation and an addition has the added direction in 
an improvement inclination about moisture resistance. However, since the orientation ability as orientation 
film falls when it adds more than 50 mass % to a polymer, 0.1 - 20 mass % is desirable, and 0.5-15 mass % 
is especially desirable. Although the orientation film of this invention contains the cross linking agent which 
did not react to some extent also after crosslinking reaction is completed, as for the amount of the cross 
linking agent, it is desirable in the orientation film that it is below 1 .0 mass %, and it is especially desirable 
to it that it is below 0.5 mass %. Sufficient endurance will not be acquired if the cross linking agent is 
contained in the amount exceeding 1.0 mass in the orientation film. That is, when it is used for a liquid 
crystal display and left under long-term use or the ambient atmosphere of high-humidity/temperature for a 
long period of time, RECHIKYURESHON may occur. 

[0089] The orientation film can be formed by carrying out stoving (making a bridge construct) and carrying 
out rubbing processing, after applying fundamentally on the above-mentioned polymer which is an 
orientation film formation ingredient, and the transparence base material containing a cross linking agent, 
and as mentioned above, after applying crosslinking reaction on a transparence base material, it may be 
performed at the stage of arbitration. And when using water-soluble polymers, such as the aforementioned 
polyvinyl alcohol, as an orientation film formation ingredient, as for coating liquid, it is desirable to 
consider as organic solvents, such as a methanol with a defoaming operation, and the mixed solvent of 
water, and, as for the ratio, it is desirable that 0:100-99:1 have a common watenmethanol and it is 0:100- 
91:9 in a mass ratio. Thereby, generating of a bubble is suppressed and the defect on the front face of a layer 
of the orientation film and also an optical anisotropic layer decreases remarkably. As the method of 
application, a spin coating method, a DIP coating method, the curtain coating method, an extrusion coating 
method, a bar coating method, and the E mold applying method can be mentioned. The E mold applying 
method is especially desirable. Moreover, 0.1-10 micrometers of thickness are desirable. Stoving can be 
performed at 20 degrees C thru/or 110 degrees C. In order to make sufficient bridge formation form, 60 
degrees C - 100 degrees C are desirable, and 80 degrees C - 100 degrees C are especially desirable. The 
drying time can be performed in 1 minute - 36 hours. It is for 5 minutes thru/or for 30 minutes preferably. It 
is desirable to set it as the optimal value for the cross linking agent to be used, when glutaraldehyde is used, 
it is pH 4.5-5.5 and, also as for pH, especially 5 is desirable. 

[0090] The orientation film is prepared on a transparence base material or the above-mentioned undercoat. 
The orientation film can be obtained by carrying out rubbing processing of the front face, after constructing 
a bridge in a polymer layer as mentioned above. The orientation film functions as specifying the direction of 
orientation of a liquid crystallinity discotheque compound established on it. 

[0091] Said rubbing processing can use the art widely adopted as liquid crystal orientation down stream 
processing of LCD. That is, the approach of obtaining orientation can be used by grinding the front face of 
the orientation film in the fixed direction using paper, gauze, the felt, rubber or nylon, polyester fiber, etc. It 
carries out, when die length and a size generally perform rubbing about several times using the cloth which 
transplanted hair on the average in uniform fiber. 

[0092] a [transparence base material which paints optical anisotropy layer] transparence base material - 
high - although there will be especially no limit if it is transmission plastic film, it is desirable to use the 
cellulose acetate which is the protection film of a polarizing plate. You may be optically biaxial also in 1 
axial optically. In order that itself may play an important role optically, as for the transparence base material 
which paints an optical anisotropy layer, it is desirable that are 0 thru/or 200nm and a Rth retardation value 
is adjusted by 70 thru/or 400nm in Re retardation value of the transparence base material of this invention. 
When using the optical anisotropy cellulose acetate film of two sheets for a liquid crystal display, as for the 
Rth retardation value of a film, it is desirable that they are 70 thru/or 250nm. When using the optical 
anisotropy cellulose acetate film of one sheet for a liquid crystal display, as for the Rth retardation value of a 
film, it is desirable that they are 150 thru/or 400nm. 

[0093] In addition, as for the rate of a birefringence of a cellulose acetate film (deltan:nx-ny), it is desirable 
that it is 0.00 thru/or 0.002. Moreover, as for the rate of a birefringence of the thickness direction of a 
cellulose acetate film {(nx+ny) /2-nz}, it is desirable that it is 0.001 thru/or 0.04. A retardation value (Re) is 
computed according to the following type. 
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Among a retardation (value Re) =(nx-ny)xd type, nx is the refractive index (the maximum refractive index 
within a field) of the direction of a lagging axis within the field of a phase contrast plate, and;ny is the 
refractive index of a direction perpendicular to the lagging axis within the field of a phase contrast plate. 
(II) It is the refractive index of the direction of a lagging axis in a film plane (direction where a refractive 
index serves as max) at a Rth={(nx+ny) /2-nz} xd type (II). ny is the refractive index of the phase leading 
shaft orientations in a film plane (direction where a refractive index serves as min). nz is the refractive index 
of the thickness direction of a film, d is the thickness of the film which sets a unit to nm. 
[0094] A [polarizing plate] polarizing plate consists of a protection film of two sheets arranged at the 
polarization film and its both sides. As one protection film, the optical diffusion film of this invention and an 
acid-resisting film can be used. The usual cellulose acetate film may be used for the protection film of 
another side. There are iodine system polarization film, and the color system polarization film and polyene 
system polarization film which use dichromatic dye as polarization film. Generally the iodine system 
polarization film and the color system polarization film are manufactured using a polyvinyl alcohol system 
film. The lagging axis of the transparence base material of an optical diffusion film or a cellulose acetate 
film and the transparency shaft of the polarization film are arranged so that it may become parallel 
substantially. The productivity of a polarizing plate found that the moisture permeability of a protection film 
was important. The polarization film and a protection film are stuck with drainage system adhesives, and 
this adhesives solvent is diffusing the inside of a protection film, and is dried. The more the moisture 
permeability of a protection film is high, desiccation becomes early, the more productivity improves, but if 
it becomes high too much, polarization ability will fall by the operating environment (under highly humid) 
of a liquid crystal display because moisture enters into the polarization film. 

[0095] The moisture permeability of a polarizing plate is determined by the thickness of a transparence base 
material and a polymer film (and polymerization nature liquid crystal compound), free volume, relative- 
degree-of-intimacy aquosity, etc. When using the optical diffusion film of this invention, and an acid- 
resisting film as a protection film of a polarizing plate, as for moisture permeability, it is desirable that they 
are 100 thru/or 1000 g/m2 and 24hrs, and it is still more desirable that they are 300 thru/or 700 g/m2 and 
24hrs. In film production, a lip flow rate, line speed or extension, and compression can adjust the thickness 
of a transparence base material. Since moisture permeability changes with main materials to be used, it is 
possible to make it the desirable range by thickness adjustment. In film production, drying temperature and 
time amount can adjust the free volume of a transparence base material. Since moisture permeability 
changes also in this case with main materials to be used, it is possible to make it the desirable range by free 
volume adjustment. An additive can adjust the relative-degree-of-intimacy aquosity of a transparence base 
material. Moisture permeability becomes high by adding a hydrophilic additive in the above-mentioned free 
volume, and moisture permeability can be made low by adding a hydrophobic additive conversely. By 
controlling the above-mentioned moisture permeability independently, it becomes possible to manufacture 
the polarizing plate which has optical compensation ability for cheaply high productivity. 
[0096] The polarizing plate which carried out the laminating of the optical anisotropy layer which consists 
of the optical diffusion film of this invention or an acid-resisting film, a polarizer, and a liquid crystallinity 
compound in this invention to this order is desirable. The optical anisotropy layer may be formed on the 
polymer film as a layer containing a disc-like compound (discotheque compound) or a cylindrical liquid 
crystal compound. In this invention, it is desirable that a liquid crystallinity compound is a discotheque 
compound. As for an optical anisotropy layer, it is desirable to form by carrying out orientation of the disc- 
like compound (or cylindrical liquid crystal compound), and fixing the orientation condition. Generally a 
disc-like compound has a big rate of a birefringence. Moreover, there are various orientation gestalten in a 
disc-like compound. Therefore, with the conventional extension birefringence film, it can consider as the 
optical anisotropic layer which has the optical property which cannot be obtained by using a disc-like 
compound. About the optical anisotropic layer using a disc-like compound, each specification of JP,6- 
2141 16,A, a U.S. Pat. No. 5583679 number, said 5646703 numbers, and the West German patent official 
report 391 1620ANo. 1 has a publication. 

[0097] As for the optical diffusion film of [G **** display] this invention, an acid-resisting film, or a 
polarizing plate, it is desirable for it to be used in favor of an image display device, and to use for the 
outermost layer of a display. A liquid crystal display, an organic electroluminescence display, and a plasma 
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display panel and a cathode-ray tube display are contained in an image display device. It is especially 
effective if it uses for a liquid crystal display. The liquid crystal display in TN, VA, OCB, IPS, and ECB 
mode consists of two polarizing plates arranged at a liquid crystal cell and its both sides. The liquid crystal 
cell is supporting liquid crystal between two electrode substrates. In a liquid crystal display, an optical 
anisotropy layer is arranged one sheet between a liquid crystal cell and one polarizing plate, or is arranged 
two sheets between a liquid crystal cell and both polarizing plates. 

[0098] As for a liquid crystal cell, it is desirable that it is in VA mode, OCB mode, or TN mode. In the 
liquid crystal cell in VA mode, the cylindrical liquid crystallinity molecule is carrying out orientation 
perpendicularly substantially at the time of no electrical-potential-difference impressing. 
[0099] Orientation of the (1) cylindrical liquid crystallinity molecule is substantially carried out to the liquid 
crystal cell in VA mode perpendicularly at the time of no electrical-potential-difference impressing. To the 
liquid crystal cell (JP,2-176625,A publication) in VA mode of the narrow sense which carries out 
orientation horizontally substantially at the time of electrical-potential-difference impression, in addition, a 
(2) angle-of- visibility expansion sake, The liquid crystal cell which formed VA mode into the multi-domain 
(MVA mode) (SID97, Digest of tech.Papers(collection of drafts)28 (1997) 845 publication), (3) 
Perpendicular orientation of the cylindrical liquid crystallinity molecule is substantially carried out at the 
time of no electrical-potential-difference impressing. The liquid crystal cell (58 to collection of drafts 59 
(1998) publication of a Japanese liquid crystal debate) in the mode (n-ASM mode) which can twist at the 
time of electrical-potential-difference impression, and carries out multi-domain orientation, and the liquid 
crystal cell (LCD International 98 announces) in (4) SURVAIVAL mode are contained. 
[0100] the liquid crystal display using the liquid crystal cell in the bend orientation mode to which the liquid 
crystal cell in OCB mode makes the orientation (symmetrically) of the cylindrical liquid crystallinity 
molecule carry out in the reverse direction substantially in the upper part and the lower part of a liquid 
crystal cell - it is - a U.S. Pat. No. 4583825 number - said — it is indicated by each specification of No. 
5410422. Since the cylindrical liquid crystallinity molecule is carrying out orientation symmetrically in the 
upper part and the lower part of a liquid crystal cell, as for the liquid crystal cell in bend orientation mode, it 
has a self-optical compensation function. Therefore, this liquid crystal mode is OCB (Optically 
Compensatory Bend). It is also called liquid crystal mode. The liquid crystal display in bend orientation 
mode has an advantage that a speed of response is quick. 

[0101] In the liquid crystal cell in TN mode, a cylindrical liquid crystallinity molecule carries out level 
orientation substantially at the time of no electrical-potential-difference impressing, it can twist at further 60 
thru/or 120 degrees, and orientation is carried out. Most liquid crystal cells as a color TFT-liquid-crystal 
display in TN mode are used, and many reference has a publication. 
[0102] 

[Example] the translucency resin which constitutes a [example 1] light diffusion layer — silica ultrafine 
particle distribution object content rebound ace court liquid (the product made from DESORAITO Z7526 
JSR --) a refractive index 1.51 — as the 100 mass sections and a translucency particle — bridge formation 
polystyrene beads (Soken Chemical & Engineering make [ ] - SX130H -) the particle size of 1.3 
micrometers, and a refractive index 1.61 - 25 mass sections and bridge formation polystyrene beads (Soken 
Chemical & Engineering make [ ] ~ SX350H ~) What adjusted the particle size of 3.5 micrometers, and a 
refractive index 1.61 so that 6 mass sections and these might be mixed and it might become 45% of solid 
content by the methyl ethyl ketone/methyl isobutyl ketone (20/80 mass ratio) On a triacetyl cellulose film 
(the Fuji Photo Film Co., Ltd. make, TD-80U) So that the coverage of 1.3-micrometer bridge formation 
polystyrene beads may be set to l.lg/m2 Coating, After solvent desiccation, using the air-cooling metal 
halide lamp (product made from Eye Graphics) of 160 W/cm, the ultraviolet rays of illuminance 400 
mW/cm2 and exposure 300 mJ/cm2 were irradiated, the spreading layer was stiffened, and the optical 
diffusion film A-01 was produced. The optical diffusion layer desiccation thickness of this film was 3.5 
micrometers. 

[0103] (Preparation of the coating liquid for low refractive-index layers) MEK-ST(10-20nm [ of mean 
diameters ], methyl-ethyl-ketone (MEK) distribution object [ of Si02 sol of solid content concentration 30 
mass % ], product made from Nissan Chemistry) 8g and methyl-ethyl-ketone lOOg were filtered with the 
filter made from polypropylene of 1 micrometer of apertures after addition and stirring to heat cross-linking 
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fluorine-containing polymer (JN-7228, product made from JSR) 93g of a refractive index 1.42, and the 
coating liquid for low refractive-index layers was prepared. 

[0104] On the optical diffusion layer of the [example 2] light diffusion film A-01, the bar coating machine 
was used and applied, heat bridge formation of the above-mentioned coating liquid for low refractive-index 
layers was carried out for 10 minutes at 120 more degrees C after desiccation by 80 degrees C, the low 
refractive-index layer with a thickness of 0.096 micrometers was formed, and the optical diffusion film A- 
02 was produced. 

[0105] The optical diffusion film A-03 to A-07 as well as the optical diffusion film A-02 was produced 
except having changed the coverage of [example 3] 1.3 -micrometer bridge formation polystyrene beads. 
Coverage is as being shown in the 1st table. 

[0106] The optical diffusion film A-08 to A-09 as well as the optical diffusion film A-02 was produced 
except having changed [example 4] 1.3 -micrometer bridge formation polystyrene beads into 1.5-micrometer 
silica bead (NIPPON SHOKUBAI SHIHO star KE-P150 refractive index 1.44), and having changed 
coverage. Coverage is as being shown in the 1st table. 

[0107] After the translucency resin which constitutes a [example 5] light diffusion layer carrying out the 100 
sections for zirconium dioxide ultrafine particle distribution object content rebound ace court coating liquid 
(DESORAITO KZ-71 14A, product made from JSR), carrying out stirring mixing of the 57 mass sections for 
translucency resin (Nippon Kayaku DPHA ) and dissolving in a methyl ethyl ketone / methyl-isobutyl- 
ketone (20/80 mass ratio) solution, the refractive index of spreading and the paint film obtained by carrying 
out ultraviolet curing was 1.61. It is a polymethylmethacrylate system bead (Soken Chemical & Engineering 
make MX150 and the particle size of 1.5 micrometers) as a translucency particle to this solution, a refractive 
index 1.49 — 17 mass sections and a polymethylmethacrylate system bead (the Soken Chemical & 
Engineering make — ) MX300 What adjusted the particle size of 3.0 micrometers, and a refractive index 1.49 
so that 7 mass sections and these might be mixed and it might become 50% of solid content by the methyl 
ethyl ketone/methyl isobutyl ketone (20/80 mass ratio) On a triacetyl cellulose film (the Fuji Photo Film 
Co., Ltd. make, TD-80U) So that the coverage of 1.5-micrometer polymethylmethacrylate system bead may 
be set to 0.4g/m2 Coating, After solvent desiccation, using the air-cooling metal halide lamp (product made 
from Eye Graphics) of 160 W/cm, the ultraviolet rays of illuminance 400 mW/cm2 and exposure 300 
mJ/cm2 were irradiated, the spreading layer was stiffened, and the optical diffusion film B-01 was produced. 
The optical diffusion layer desiccation thickness of this film was 3.0 micrometers. 

[0108] On the optical diffusion layer of the [example 6] light diffusion film B-01, the bar coating machine 
was used and applied, heat bridge formation of the above-mentioned coating liquid for low refractive-index 
layers was carried out for 10 minutes at 120 more degrees C after desiccation by 80 degrees C, the low 
refractive-index layer with a thickness of 0.096 micrometers was formed, and the optical diffusion film B-02 
was produced. 

[0109] The optical diffusion film B-03 to B-06 as well as the optical diffusion film B-02 was produced 
except having changed the coverage of a [example 7] 1.5-micrometer polymethylmethacrylate system bead. 
Coverage is as being shown in the 2nd table. 

[0110] The optical diffusion film B-07 as well as the optical diffusion film B-02 was produced except 
having changed the [example 8] 1.5-micrometer polymethylmethacrylate system bead into 5.0-micrometer 
polymethylmethacrylate system bead. 

[0111] The optical diffusion film B-08 to A-09 as well as the optical diffusion film B-02 was produced 
except having changed the [example 9] 1.5-micrometer polymethylmethacrylate system bead into 1.3- 
micrometer bridge formation polystyrene beads, and having changed coverage. Coverage is as being shown 
in the 2nd table. 

[0112] The optical diffusion film B-10 as well as the optical diffusion film B-02 was produced except 
having changed the [example 10] 1.5-micrometer polymethylmethacrylate system bead into the melamine 
formaldehyde system bead (the NIPPON SHOKUBAI make, the particle size of 0.5 micrometers, refractive 
index 1.68), and having changed coverage. Coverage is as being shown in the 2nd table. 
[0113] (Evaluation of an optical diffusion film) The following items were evaluated about the obtained 
optical diffusion film. A result is shown in the 1st table and the 2nd table. [01 14] (1) The mirror reflectivity 
spectrophotometer V-550 (Jasco Corp. make) was equipped with adapter ARV-474, in the 380-780nm 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 4/5/2006 



JP,2003-270409,A [DETAILED DESCRIPTION] 



Page 21 of 24 



wavelength field, the mirror reflectivity of -five outgoing radiation angles in 5 degrees of incident angles 
was measured, the average reflectance of 450-650nm was computed, and acid resistibility was evaluated. 
[0115] (2) Hayes of the Hayes profit **** film - hazemeter MODEL It measured using 1001DP (Nippon 
Denshoku Industries Co., Ltd. make). 

[0116] (3) Using evaluation automatic deflection photometer GP-5 mold (Murakami Color Research 
Laboratory Make) of a scattered-light profile, the optical diffusion film has been perpendicularly arranged to 
incident light, it crossed to the omnidirection, and the scattered-light profile was measured. It asked for the 
scattered-light reinforcement of 60 degrees to the scattered-light reinforcement of 30 degrees and the optical 
reinforcement of 0 degree of outgoing radiation angles to the optical reinforcement of 0 degree of outgoing 
radiation angles. Drawi ng 2 is the dispersion profile of the optical diffusion film (A-02) produced in the 
example 2. In drawing 2 , concentric circular spacing is a logarithm. 

[0117] Next, the polarizing plate was created using the optical diffusion film of the above-mentioned 
example, and evaluation with a liquid crystal display was carried out. 

[0118] (Production of a check-by-looking side polarizing plate) Iodine was made to stick to the extended 
polyvinyl alcohol film, and the polarization film was produced. Saponification processing was performed to 
optical diffusion film A-01-09 and B-01-10, and using polyvinyl alcohol system adhesives, it stuck on one 
side of the polarization film so that the transparence base material (triacetyl cellulose) of an optical diffusion 
film might become a polarization film side. Moreover, saponification processing was performed to optical 
compensation film WVSA12B (Fuji Photo Film make) which has the optical anisotropy layer which consists 
of a liquid crystallinity compound, and using polyvinyl alcohol system adhesives, it stuck on the opposite 
side so that a film base material might become a polarization film side. Thus, polarizing plate PA-01-09 and 
PB-01-10 were produced the check-by-looking side. 

[0119] (Production of a back light side polarizing plate) Iodine was made to stick to the extended polyvinyl 
alcohol film, and the polarization film was produced. Saponification processing was performed on the 
commercial triacetyl cellulose film (Fuji Photo Film FUJITAKKU TD 80), and it stuck on one side of the 
polarization film using polyvinyl alcohol system adhesives. Moreover, saponification processing was 
performed to optical compensation film WVSA12B (Fuji Photo Film make) which has the optical 
anisotropy layer which consists of a liquid crystallinity compound, and using polyvinyl alcohol system 
adhesives, it stuck on the opposite side so that a cellulose acetate film might become a polarization film side. 
Thus, the back light side polarizing plate was produced. 

[0120] The polarizing plate of the pair prepared in the liquid crystal display (6 E-A3, Sharp Corp. make) 
which used the [example 1 1] TN liquid crystal eel was removed, and instead, polarizing plate PA-01-09 and 
PB-01-10 were stuck on the observer side through the binder so that an optical compensation film might 
become a liquid crystal cell side, respectively. Moreover, the back light side polarizing plate was stuck on 
the back light side through the binder so that an optical compensation film might become a liquid crystal cell 
side. The transparency shaft of the polarizing plate by the side of an observer and the transparency shaft of 
the polarizing plate by the side of a back light have been arranged so that it may become O mode. About the 
produced liquid crystal display, the angle of visibility was measured in eight steps from a black display (LI) 
to a white display (L8) using the measurement machine (EZ-Contrastl60D, product made from ELDIM). 
[0121] Moreover, the image was displayed on the liquid crystal display and the following three-stage 
estimated dotage of an image. : which dotage of an image does not understand at all — A image fades 
slightly : Dotage of B image can be recognized. : C result is shown in the 1st table and the 2nd table. 
[0122] 
[Table 1] 
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[0124] 
[Table 3] 
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[0125] 
[Table 4] 
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[0126] The following things are clear from the result shown in the 1st table and the 2nd table. When 0.01% 
or more of optical diffusion film carried out polarizing plate processing and the scattered-light intensity ratio 
(30 degrees / 0 degree) used it for the liquid crystal display, the remarkable angle-of-visibility amelioration 
effectiveness was acquired. Especially the angle of visibility of down and a longitudinal direction is 
improved. However, dotage comes to be seen by the image, although the angle-of-visibility expansion 
effectiveness is large when a scattered-light intensity ratio (30 degrees / 0 degree) exceeds 0.2%. Therefore, 
dotage of an image does not have a scattered-light intensity ratio (30 degrees / 0 degree) by 0.01% thru/or 
0.2% of optical diffusion film, and wide-field-of-view cornification of a liquid crystal display has been 
attained. 

[0127] Furthermore, the optical diffusion film which carried out the laminating of the low refractive-index 
layer, and performed acid-resisting processing has mirror reflectivity as low as 2.5% or less, and the 
outstanding acid resistibility is shown so that clearly from a table. Thus, the visibility which was excellent in 
the optical diffusion film of this invention, the acid-resisting film, the polarizing plate, and the liquid crystal 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross section showing the basic configuration of an optical diffusion film. 

[Drawing 2] It is the dispersion profile of the optical diffusion film (A-02) produced in the example 2. 

[Description of Notations] 

10 Optical Diffusion Film 

20 Transparence Base Material 

30 Optical Diffusion Layer 

41 Mat Particle 1 

42 Mat Particle 2 

50 Low Refractive-Index Layer 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_webcgi_ejje 4/5/2006 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



